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This  Is  the  Pierce  Great  Arrow,  28-32  H.  P. 
with  straight  tonneau  body,  cape  top  and 
folding  glass  front.  Price  without  top  or 
glass  fr  nt.  $4,000.  Cape  top,  $200  extra. 
Folding  glass  front,  $50  extra. 

One  conviiicini:  proof  of  the  excellence  of  Pierce  cars  is 
the  fact  that  ihev  apjieal  most  to  the  most  mechanical 
minds.  An  automobile  is  a  machine.  The  more  a  man 
understands  alioiit  the  principles  of  mechanics,  the  better 
he  appreciates  the  way  in  which  the  Pierce  Arrow  is  made. 

The  initial  cost  of  a  Piecce  .Arrow  is  greater  than  that  of 
any  automobile  made  in  this  country,  but  the  price  seems 
low  when  compared,  not  only  with  the  small  cost  of  main- 
taining, but  with  the  long  time  of  service  given. 

Pierce  .\rrows  are  never  out  of  date  as  far  as  effective 
>er\ice  is  concerned. 

C.italii.;ue  and  description  mailed  on  request. 

The  George  N.  Pierce  Company 

BUFFALO,  N.  Y. 

Memtx-rs  Association  Licensed  Automobile  Manufacturers 


LIST     OF     DEALERS 


Boston , 

t'hicaw), 

New  York.  . 

Pltfcbunr.  • 

Baltimore, 

BuiTalo, 

Detroit, 

l>enver, 

Geneva,  N.  Y  .  . 

Hartford,  Conn., 

Houston.  Tex.. 

Kansas  City,  Mo.. 

Los  .^ndfle^ 

Louisville.  . 

Milwaukee, 

( )tLawa  and  Montreal, 

Oakland.  Cal.,  . 

Pbiladelpbia,    . 

Portland,  Me.. 

Portland.  Oi-e>roii. 

Providence, 

Rochester, 

San  Francisco.  . 

Saratoga  Spring's, 

Scranton,  Pa..    . 

Seattle.  Wash.. 

Springfield,  Mass. 

Syracuse,    . 

St.  Louis,    . 

8t.  Paul,      . 

Toronto,     . 

Trov.  X.  Y., 

Utica,  N.  Y'., 


.     J.  W.  MaguireCo.,74.')BoylstonStreet 

H.  I'anlnian  i  Co..  i:«l  Michigan  Avenue 

Harrolds  Motor  Co.,  Broadway,  58  5'.itU  Street 

.    Banker  Bros.  Co.,  Bauni  and  Beatty  Streets 

.     Southern  Auto.  Co.,  20.;i  Maryland  Avenue 

The  George  N.  Pierce  Co.,  T.V_'  Main  Street  ( lietall ) 

J.  P.  Schneider,  IX'J  Jefferson  Avenue 

The  George  N.  Pierce  Co.,  1M3 California  Street 

J.  A.  Pla<'e 

.    The  Miner  (Jarage  Co.,  120  Allyn  Street 

Hawkins  Auto.  &  Cas  Engine  Co. 

F..  P.  Moriarty  &  Co.,  1612  Grand  Avenue 

Bush  &  Burge,  Cor.  7th  and  Main  Streets 

The  Zorn-StraussCo..  Inc. 

Hibijard  Automobile  Co. 

.    Wilson  &  Co..  112  Bank  Street 

le  tieorge  N.  Pierce  Co.,  1013  Clay  St.  (  Wholesale) 

Foss-Hughes  Motor  Car  Co.,  201  N   Broad  St. 

.        .     J.  A.  Bowling 

H.  M.  Covey 

The  Shepard  Company 

U.  S.  Automobile  Co.,  21  Plymouth  Avenue 

Mobile  Carriage  Co..  Golden  (Jate  Ave.  and  Gough  St. 

W.  L.  Hodges,  16  Woodlawn  Aven\ie 

Standard  Motor  Car  Co. 

Broadway  Auto    Ch. 

.   E.  R.  Clark  Auto.  Co.,  117  Lyman  Street 

Amos  Pierce  Auto.  Co.,  109  S.  State  Street 

Western  Auto.  Co.,  4701  Washington  Blvd. 

C.  P.  Joy  Auto.  Co.,  :!68  Minnesota  Street 

\uto.  &  Supply  Co.,  Ltd.,  24  Temperance  Street 

.     Troy  Auto.  Exchange.  22  Fourth  Street 

ttlca  3Iotor  Car  Co. 
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THE  TECHNICAL   WORLD  MAGAZINE 


r$50,000,000  ST.  LOUIS  WORLD'S  FAIRn 


Bought  by  the  Chicago  House  Wrecking  Co. 


OUR    METHODS 

are  not  only  a  revelation  but  a  revolution  in  the  commercial  world.  It  is  the  only  concern  on  earth  that  makes  a  business 
of  purchasing  entire  expositions  and  other  large  institutions.  We  are  novv  engaged  in  removing  and  placing  upon  th^ 
market  the  millions  of  dollars  worth  of  tnaterial  from  the   S^_  Louis  World  s  Fair      Therefore  we  are  in  a  po  ition 


to  furnish  material  for  the  construction  of  public  buildings,  private  residences,  factories,  or  hotels.  We  can  supp  y 
all  kinds  of  machinery,  mill  supplies,  electrical  apparatus,  plumbing  material,  etc..  etc.,  at  prices  that  will  strongly 
appeal  to  the  economical  buyer.     In  ^^-— — "'— »«.^  H'^^'  ^"'  ^^  ^^''f  selected  some  of 


appeal 

addition  to  purchasing  expositions 
we  are  constantly  buying  at  sher- 
riflfs',  receivers'  and  assisnees 
sales^  where  we  obtain  large  stocks 
ol  brand  new  merchandise.  This 
page  of  tempting  offerings  is  an  ac- 
curate index  to  thousands  of  induce- 
ments that  remain  unpublished,  and 
the  price  is  lower  than  you  ever  paid 
for  such  exceptional  qualities.  Space 
does  not  permit  mentioning  a  thous- 
andth part  of  these  wonderful  val- 


Electrical  Material 

tA  Million  Dollars  worth  of  High-Grade 
Apparatus  of  every  kind  for  sale.  tRu'jt>er 
Covered  Copper  Wire,  sizes  No.  14  to  500,UOO 
C.  M.  1  Weatherproof  and  Slow  Burning 
Wire,  sizes  No.  14  to  650,000  C.  M.  ILead 
Covered  Cable,  all  sizes  from  No.  14  to  500,- 
000  C.  M.  ULamp  Cord.  1:200,000  New  and 
Used  Incandescent  Lamps,  ranging  from  5 
to  13  cents.  1100,000-No.  9171  Receptacles— 
at  3  cents  each.  1  Tubes,  Cleats  and  ail  other 
kinds  of  Electrical  Apparatus.  i;50-Elec- 
trlc  Motors  from  1  to  40  H.  P.  1135— Gener- 
ators from  5  to  2(X)  K.  W.  ^Telephones,  Tel- 
ephone Wire,  Brackets,  etc. 


Hardware,  Tools,  Nails,  Etc. 

Wire  N ails $1.50  per  100  lbs, 

Manila  Rope 7c  per  lb. 

Jack  Screws,  at 88c 

Tubular  Steel  Fence  Posts,  at 30c 

All  kinds  of  hardware  and  innumer- 
able other  articles  of  this  nature. 


Pipe,  All  Kinds  and  Sizes 


1  inch,  with  couplings,  per  foot..  ..3''5<". 
IM  inch,  with  couplings,  per  foot..4'/2C 
3"2  inch  casings,  with  couplings,  per 

foot ; lOC 

i  inch  casings,  with  couplings,  per 
foot 14c 

This  is  first-class  piping  for  water, 
»as,oil,etc.,  and  in  excellent  condition. 


Office  Furniture 

From  tlie  St.  Louis  World's  Fair  we  ob- 
tained an  enormous  stock  of  Office  Furni- 
ture. We  have  the  types'  of  all  that  is  com- 
fortable, beautiful 
and  lasting  in  art- 
istic and  fashii  in- 
able  designs.  The 
frames  are 
marked  by  grace 
and  shapeliness  of 
form,  combined 
with  the  utmost 
solidity  of  con- 
struction. This  splendid  stock  consists  of 
300  beautiful,  solid  oak,  roll  top  office  desks, 
exactly  like  illustration.  Are  .54  in.  long, 
50  in.  high,  and  30  in.  deep.  Securely  packed 
for  delivery,  each $16.00 

Saddle    seat,  tilting    back,  swivel  office 
chair,  quarter  oalc.  golden  finish $2.7.1 

Drop  Top  typewriter  desks,  at $li{..iO 


"  Send  us  special  Exposition  Catalogue 
as  advertised  in  THE  TECHNICAL  World 
Magazine. 

Name  ^ 


those  representative  of  the  re- 
markable character  of  our  stock. 
Through  the  entire  display,  how- 
ever, the  richness  of  qualities  is 
invariable.  It  is  the  greatest  aggre- 
gation of  bargains  ever  placed  be- 
fore the  American  public.  It  has 
stirred  the  country  from  one  end  to 
the  other.  We  say  this  without  fear 
of  contradiction  and  we  will  refund 
your  money  if  you  find  our  state- 
ments exaggerated. 


Modern  Plumbing  Material 

A  20  to  50  per  /^ 
cent  saving  on 
anythinginthis 
line.  Some 
samples  of  our 
prices : 
Handsome  Complete  Brand  New  Bath 

Room  Outfits,  at.. $25.00  to  $150.00 
Cast  Iron  Enamel  Bath  Tubs, 

at $12.00  to  $45.00 


LUMBER. 

100  Million  Feet  well  seasoned  Lumber 
from  the  St.  Louis  World's  Fair.  The  very 
best  grades  of  lumber  were  usedinthecon- 
structlon  of  these  magnificent  buildings. 

Send  Us  Your  Lumber  Bill  For 
Our  Estimate. 

Sate  30  to  50  per  cent  if  you  buy  at  once. 
We  are  offering  this  lumljer  for  sale  at 
prices  far  below  the  original  cost.  You 
should  take  advantage  of  this  rare  oppor- 
tunity at  once,  as  prices  on  lumber  are 
advancing.  Quick  delivery  to  those  who 
imrchasenow.  Full  description, information 
and  pricesln  special  World's  Fair  Catalogue. 


Furniture  of  Every  Description 

ROCKI.NO  ClIAIKS— Fifty  beautiful  golden 
onlj  finished  parlor  rockers,  have  solid  and 
shapely  saddle  wood  seat,  with  nicely 
turned  spindles 
and  large,  mas- 
sive top  rail, 
nicely  carved 
arms,  well  con- 
structed and  braced  with  tlirce  heavy 
spindles.  Very  comfortaiile  to  sit  In.  All  in 
perfect  condition.  While  they  last..  ..*1.35 
CARPETS  AND  RIGS— We  have  an  extraor- 
dinary fine  display  of  carpets  and  rugs.  We 
make  the  claim  that  this  is  tlie  finest  and 
the  large- 1  collection  of  carpe's  and  rugs 
ever  displayed  in  Chicago.  Tl  e  richness, 
beauty  and  practical  utility,  the  artistic 
designs  and  colors,  will  sirongb  appeal  to 
anyone  furnishing  a  home  or  olK  !e. 
2,000  Floor  Rngs,  size  6x9,  beautifully  col- 
ored patterns,  each .$1.75 

2,000  Floor  Rugs,  size  6x9.  especially  woven, 
beautifully  colored,  all  imaginable  pat- 
terns, each,  $1.7.'i.  9x1 1  sizes,  each,  $3.75 
Special  Union  Ingrain  Carpet,  of  extra 
heavy  quality.  Three  pattcms,  one  with 
a  red  body,  one  with  a  green  body,  and 
one  with  a  tan  body.  Assorted  floral  de- 
signs in  harmonious  blending  cohrs.  3fi 
In.   widths,  all    new,  clean   goods.     Per 

yard 30c 

Fine  Quality  Granite  Ingrain  Carpet,  36  in. 
widths,  of  fresli,  clean  material,  many 

patterns.    Per  yard 'J4o 

LINOLEl'MS— Fine  and  Well  Grounded  Lin- 
oleum, many  assorted  patterns,  two  yard 

widths.    Per  square  yard Sic 

Others  at 35c,  40c,  and  up 

New  and  used  carpets  of  all  kinds. 


ALL  KINDS  OF  MACHINERY 

Before  you  purchase  any  machinery 
it  will  pay  you  to  get  our  list.  We  can 
fit  out  the  factory  or  business  plant  with 
all  proper  machinery,  electrical  appa- 
ratus, engines,  boilers,  etc.,  even  to  the 
minutest  screw  or  bolt.  Air  compress- 
ors, pumps,  heaters,  planers,  lathes, 
wood  working  machinery,  laundry  ma- 
chinery, and  refrigerating  machines. 
And  most  attractive  ofter  of  all,  you 
would  save  the  profit  and  rake-off  of  a 
half-dozen  or  more  middle-men. 


PAINTS 

The  Premier  Brand  of  Paints  Is  the  heav- 
iest and  most  substantial 
made,  ground  in  pure  linseed 
oil  and  sold  on  a  three-year 
guarantee.  We  bought  it  at 
sheriff's  sale  and  the  price 
we  are  offering  can't  be  beat. 
This  paint  will  keep  its  bril- 
liancy longer  than  any  other 
brand  on  the  market.  We 
have  it  in  every  shade.  Order 
now  while  the  sale  lasts.     Color  Card  Free. 


Wire  of  AH  Kinds 

B.  B.  Telephone  Wire,  Barb 
Wire,  Poultry  Netting,  An 
iiealed  wire,  all  at  very-  lou 
bargain  prices.  Write  for 
complete  list  of  low  prices 
on  all  kinds  of  wire  fencing 
and  fence  posts. 


Belting  and  Fire  Hose 

We  carry  an  enormous  stock  of  leather, 
ru liber  and  canvas  belting,  wliicli  we  can 
supply  in  any  grade  desired.  fi0,000  feet  of 
double  jacketed,  cotton,  rubber  lined  fire 
hose  from  tlie  World's  Fair.  Most  ol  It  has 
never  seen  service. 


Steel  Roofing 

$1.50  per  100  square  feet 
Painted  both  sides,  durable, 
economical,  for  houses,  sheds, 
barnes,  etc.  This  is  our  No. 
1.5  grade,  sheets  2  f t.  x  2  ft. 
Price  is  for  fiat.  Corrugated 
or  "V"  Ciimped  costs  $f.fili 
>Ve  prepay  freight  in  full  to  all 
points  east  of  Colorado.  e\ 
cept  Oklahoma,  Texas  and 
Indian  Territory.  We  have 
other  grades.  Ask  for  our 
Special  Hoollng  Circulars. 


Ask  for  Our  Special  Catalogue 

It  lists  all  the  various  articles  we  have 
for  sale.  Kindly  fill  In  the  coupon  In  lower 
left  hnnd  corner.  Cross  the  items  in  the 
advertisement  that  interest  you  most,  and 
wo  will  send  you  f nil  descriptions  and  mail 
you  our  :i60  page  catalogue. 

Chicago  House  WrecKing'  Co. 

35th  and  Iron  Sts.,  Chicago 


Mention  Technical  World  Magazine 


THE   TECHNICAL   WORLD   MAGAZINE 


A   RAILWAY 

SCHOOL  THAT 

MAKES  GOOD 


YOUNG  MAN 

START  RAILROADING  RIGHT 

lit  viunsrlf  for  a  piohtatile.  suroessfiil  iiiiUviiy  carcor.  Wo  triuli  vuii 
l<v  iiiuil,  withuul  loss  of  time  from  your  prosc-iit  occupation,  oquip  yuu 
for  ii  position  us  ii 

RAILWAY    FIREMAN    OR    BRAKEMAN 

.iiul  as^.ist  vi>ii  to  a  imsitiuli  wluii  you  ai  i-  i|iialilicil.  W'l-  ^\\v  yuii  a  llior- 
oiibili  U-oliiiical  I'dticatioii  wliicli  will  unable  you  to  discluuKU  your  duties 
in  iin  iicceptalilu  niannor  from  the  stnrt.  Kcaii  what  ono  student  says — 
bun.lTi'ils  .>f  li-ttcrs  just  as  tood  indicate  wluit  tliuy  think  of  our  school ; 


W.  ln-.MtoiT,  Mien.,  Ortobor  lUtli,  lliof). 

\\  I  Mill   i;\ii  WW  iMKKKsroNiii'Nci:  scmxn,,  KiiKKrour,  ii.i.. 

liKSil.KWKX  Hrforo  til  kill);  voiir  f..iin<i>  of  Htady  hh  llri'iimn  I  luiil  some  doiilit  In  my  mind  iih  to 
tlu>  i\d>  iNilillltv  "f  tliat  nrtloii.  Ilowrvrr,  mIiu-k  Hf ildy Inif  y<air  ti'\r  lnnikH,  i>»|HTl«lly  l'"rt  Two,  1  liavi' 
folt  wfU  iii\ti>lU'd  Willi  my  InvoMtiiuMit  find  mil  very  <viiilldfnt.  that  I  ^llHll  l)i' alilo  to  iiiaki>  iiuu-li  hottiT 
pr.vroH*  tlinn  I  posullily  coiild  h»vo  In  any  other  way.  I  wim  also  plcaHaiiHy  BUrprlBCil  whon  you 
ItKliilriHt  KH  to  my  choU-o  of  ronilH  am  noon  n«  I  complctrd  tlio  courno.  I  would  liavo  bton  ({lad  to  nect-pt 
n  (Ki-iltlon  whort-Vor  vou  would  have  dliectrd  me.  I  preferri'd  work  on  the  Ml<iili;aii  Ci'iitral  HyHtcm  In 
tlio  ^o^ltlll■^ll  part  .if  tlio  Slate,  ami  In  ai-cordanoc  with  your  Instriu'tloiiH  I  calle.l  iip"ii  tlio  master 
iiiii-liaiilo  of  thi>  Ml.-hlk'iiii  Central  at  West  l)e( roll  this  morning  and,  uii.m  presenting  my  certllU-ato 
whieh  von  had  Issued  me.  he  (jave  me  a  posKloii. 

I  km  wellsnilsiled  with  my  siieeess  anil  am  very  thankful  to  you,  and  In  return  for  your  imlns- 
tnklntr  elTort  and  Interest  I  shall  he  Rlod  to  Inipnivo  every  opportunity  that  1  may  have  to  speak  In 
the  luterent  or  your  school.  Very  truly  youm,  THKUdN  DKWITT, 

Mlchl)(aii  Central  Uallway,  formerly  of  Ovid,  Mich. 


C  No  Other  railway  school  stands  so  well  with  railroad 
officers— the  men  who  hire  the  help.  No  other  school 
can  do  so  well  by  you.  Our  students  are  in  demand. 
.\11  our  instructors  are  practical  railroad  men  now  en- 
gaged in  actual  railroad  work.  There's  a  call  for  men 
right  now.  Write  for  catalog  — fill  out  the  coupon  to-day 
before  you  forget  it. 

WENTHE  RAILWAY  CORRESPONDENCE  SCHOOL 

Dopt.  L      ■.•  •.  •.•       FREEPORT,  ILL. 


COUPON— CUT  OUT— MAIL  TO-DAY 


Wentlie  Ky.  Cor.  School,  Kreeport,  III. 
f  lease  send  me  your  complete  catalog  and  advise  how 


you  can  qualify  me  for  position  as  railway. 


TowN_ 
Tech. \ 


Music 
Lessons  Free 

IN  YOl;R  OWN  HOME 

A  wonderful  offer  to  ever)-  lover  of  music,  whether 
a  beginner  or  an  advanced  player. 

Ninety-s;.»  lessons  (or  a  less  number  if  you  desire) 
for  eit),?:  Piano,  Organ,  Violin,  Guitar,  Banjo,  Cor- 
net or  Mandolin  will  be  given  free  to  make  our  home 
study  courses  for  these  instruments  known  in  your 
locality.  You  will  get  one  lesson  weekly,  and  your 
only  expense  during  the  time  you  take  the  lessons 
will  be  the  cost  of  postage  and  the  music  you  use, 
which  is  small.  Write  at  once.  It  will  mean  much 
to  you  to  get  our  free  booklet.  It  will  place  you 
xmder  no  obligation  whatever  to  us  if  you  never  write 
again.  You  and  your  friends  should  know  of  this 
work.  Hundreds  of  our  pupils  write:  "Wish  I  had 
known  of  your  school  before."  "Have  learned  more 
in  one  term  in  my  home  with  your  weekly  lessons 
than  in  three  terms  with  private  teachers,  and  at  a 
great  deal  less  expense."  "Everj-thing  is  so  thorough 
and  complete."  "The  lessons  are  marvels  of  sim- 
plicity, and  my  11-year-old  boy  has  not  had  the  least 
trouble  to  learn."  One  minister  writes:  "As  each 
succeeding  lesson  comes  I  am  more  and  more  fully 
persuaded  I  made  no  mistake  in  becoming  your  pupil." 

We  have  been  established  seven  years — have  hun- 
dreds of  pupils  from  eight  years  of  age  to  seventy. 
Don't  say  you  cannot  learn  music  till  you  send  for 
our  free  booklet  and  tuition  offer.  It  will  be  sent  by 
return  mail  free.  Address  U.  S.  SCHOOI,  OF 
MUSIC,  Box  130  A,  19  Union  Square,  New  York  City. 


$j.00 


FOR  A  COMPLETE 
ART  EDUCATION 


Splendidly  illustrated. 
H'tjiG  Provost,  rontril 


The  offer  already  accepted  by 
20,000  delighted  people.  Just  take 
a  minute  to  read  what  we  offer 
at  this  unheard  of  price  and  then 
send  for  it. 

Thnrougli,  practical,  complete.     By  Chas- 
to  leading  publications  and  originator  of 
correspondence  art  instruction. 

CONTENTS. 

TECHNIC— Workinffwith  pen,  brush  foil  and  water  color),  pastel, 
i;rease  and  conte  crayon,  lead  pencil,  carbon  pencil,  scratch  paper, 
chalk  plate,  Ben  Day  machine,  silver  print  work.  Also  the  various 
effects  used  by  pen  artists,  including  quick  and  slow  lines.  English 
and  American  styles  of  treating  zig-zag  lines,  hooked  lines,  quick 
lines,  double  cross  hatching,  stippling,  spatter  work,  etc.  Wash 
drawings.  Distemper  Drawings.  Tr.ncing  and  copying  photo- 
graphs. What  materials  to  use,  including  papers,  canvases,  and 
bristol  boards.  Tools  and  how  to  handle  them.  Drawing  from 
nature  including  landscape,  flowers,  animals,  figures,  portraits, 
etc.  Drawing  from  memory,  with  table  showing  comparative 
measurements  of  different  parts  of  the  human  body— head,  hands, 
feet,  legs,  arms,  etc.  COLOR— primary  and  secondary  colors,  etc., 
explained.  How  to  mix  dirferent  shades,  etc.  ARTISTIC  ANA  lOMY 
—The  bones  and  muscles  as  applied  to  pictorial  work.  I.ETTEK- 
ING— Copying  and  originating.  Roman,  block,  old  English,  and 
script  styles  shown.  Elementary,  historic,  and  geometric  ornament. 
Conventionalization  of  flowers,  ornamental  composition,  pictorial 
composition  (including  form  and  color  arrangement  and  balance) 
fashion  work,  caricaturing,  cartooning.  FACIAI,  ExPRP.SSION- 
Sorrow,  joy,  anger,  fear,  contempt,  laughter.  Aerial  and  linear  per 
spective.  Business  Details — How  to  sell  pictures,  how  to  get ! 
position  as  an  artist,  prices  and  salaries  paid,  lists  of  names  of  pub 
lisliers  and  others  who  buy  work,  how  to  pack  pictures  to  send  by 
mail  or  express,  «;tc.  Explanations  of  various  engraving  and  repro 
ductive  processes. 

"  How  to  Illustrate"  sent  prepaid  to  any  address  in  the  world  for 
fi.oo.     (Limp  Covers.) 

A  more  handsomely  bound  edition  in  cloth  covers,  ti.50  prepaid. 

Remit  to-day.  as  tliis  offer  may  be  withdrawn  at  any  time,  or 
tend  2C.  stamp  for  booklet. 
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THE  TECHNICAL  WORLD  MAGAZINE  is  a  monthly  magazine,  published  the  fifteenth 
of  each  month,  preceding  date,  devoted  to  the  problems  of  the  technical  and  industrial  world,  and  a 
treatment  of  all  matters  of  interest  in  Applied  Science. 
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The  Treason  of  the  Senate 

By  David  Graham  Phillips,  in  the 

Cosmopolitan 

If  you  believe  that  there  are  many  members  of  the  United 
States  Senate  who  are  unfit  to  represent  the  people,  because 
of  their  affiliation  with  the  vicious  plutocratic  power  of 
the  country,  you  will  be  intensely  interested  in  David 
Graham  Phillips'  tremendously  vivid  series  of  articles  in 
the  Cosmopolitan  Magazine. 

Scourging  the  recreant  Senators  with  a  sharp  lash  of 
damnatory  facts,  Mr.  Phillips  will  reveal  a  condition  of 
affairs  at  which  the  average  American  will  stand  aghast. 
The  terrible  story  of  "The  Treason  of  the  Senate"  is 
bound  to  enchain  and  compel  public  interest  to  such  an 
extent  that  the  demand  for  the  Cosmopolitan  will  be 
unprecedented.  It  therefore  behooves  the  reading  public 
to  order  the  Cosmopolitan  very  early  this  month. 

The  January  edition  of  over  400,000  copies  was  exhausted  within  ten  days  after 
publication  and  no  more  copies  could  be  had.  Next  month  the  demand  will  be  still 
greater.     Better  send  your  subscription  now. 

1r\  cents  $  1      a 

\J  a  copy  I  year 

COSMOPOLITAN     MAGAZINE 

1789  BROADWAY  NEW  YORK 
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Massachusetts  Institute  of  Technology  and 
Sibley  CoUeee  at  Cornell.  New  laboratories, 
thoroughly  modern  equipment.  Special  circu- 
lar and  cataloEue  sent  on  oppliration.    Address 
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Post-Griduate  and  Business  Law.  Uniform  rate 
of  tuition.     Write  today  for  Catalogue. 

Chicago  Correspondence  School  of  Law 
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QUICK.    EASY   MONEY 

can  be  made  by  bccomint;  a  ma^rieiaii,  or 
t-lei«ht-of-liand  performer.     I  have,  as  a 
Society  Entertainer,  made  as  hinh  as  SOOi) 
a  week.    Under  my  direction,  I  can  sliow 
you  how  you,  as  a  beginner,  can  make  JfiO 
per  week.     I  have  been  teachiiii; 
this  art  bj'  mail  for  years.    I  do  iku 
teach  toy  tricks,  but  only  tricks  rep- 
resentinK  the  hiKhest  type  of  the 
macician's  art.    As  a  tiioiiiy-iiiak,  >■ 
and  social  accomplishment,  the  ma- 
trician's  art  is  incomparable.     I  will 
send  you  my  book.  "MYSTERIES 
OF  MAGIC,"   free.     Also,   to  con- 
vince you  that  my  mail  course;  is  a 
success,  I  will  send  you  a  free  trick. 
Write  to-day.     ::         ;:  '      ::         : 
TlIF  AfiSBACH  CO.,  Dept.  88  Hlllndale,  N.  J. 
TUE  AN'SRACn  CO.  Is  of  Interrmtlonal 
re|>utatl<jn;   capital,  *.W,(K)0. 


Learn  Telegraphy  at  Home>l 


with 
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matic 
Telegraph 
Trans- 
mitter 
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practical 
teacher 


I\  connection  with  our  course  in  Telegraphy 
we   furnish,    for    a   nominal   deposit,    an 
Automatic  Telegraph   Transmitter  which 
gives  you  the  same  drill  as  a  teacher.      You 
listen  to  actual  sounds  of  instrument  and  learn  to 
distinguish  them,  first  slowly  and  then  rapidly. 

200-page  Bulletin,  describing  course.  Instrument, 
etc. ,  sent  free  on  request. 

American  School  of  Correspondence 

^^— ^— ■»   CHICAGO.  ILL,  ^^^^^«^ 
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PUBLIC 
OPINION 

for  one  year 

Public  Opinion  is  the  only 
weekly  In  the  United  States 
that  gives  in  each  is'  ^e  a 
complete  digest  of  c*  .rent 
periodicals,  together  with 
original  articles  especially 
written  for  this  magazine. 
It  is  a  live  and  virile  weel^ly 
magazine,  reflecting,  as  a 
mirror,  every  phase  of  the 
world's  thought  and  activ- 
ity. 

Each  Issu^  contains  44 
large  pages,  handsomely 
Illustrate-^,  and  sparkling 
with  huujan  interest  from 
the  first  to  the  last  page. 
It  contains  In  every  num- 
ber, several  departments  of 
special  interest  to  various 
classes  of  readers. 

Public  Opinion  has  been 
established  nineteen  years 
and  Is  read  every  week  by 
60,000  intelligent  Americans. 
It  Is  published  on  Saturdays 
—63  numbers  a  year— con- 
taining 2,000  pages  of  read- 
ing matter.  Tlie  subscrip- 
tion price  is  $3.00  a  year— or 
10  cents  a  copy  at  news 
stands. 


The  Universal  Encyclopedia 

8  Volumes  — 4,100  Pages  — 2,000  Pictures 

THIS  is  the  most  compact,  concise,  and  clear  encyclopedia  ever  pub- 
lished. It  gives  in  eight  volumes  all  the  essential  facts  contained  in 
the  ponderous  forty-volume  encyclopedias.  It  is  the  ideal  reference 
work  for  busy  people,  for  students,  and  for  all  those  who  desire  a  compre- 
hensive and  accurate  encyclopedia  for  a  small  outlay.  We  offer  you  a 
bargain -placing  this  high-class  encyclopedia  within  the  reach  of  every 
one.     Read  this  advertisement  carefully  and  send  the  coupon  at  once. 

A  Library  Condensed  Into  Eight  Boohs 

The  ui-'versal  Encyclopedia  is  revised  up  to  date,  giving  the  most  accurate  information  on  all 
subjects.  The  set  is  m  eight  volumes,  bound  in  red  library  cloth,  stamped  in  gold-a  handsome, 
fy^ell-made  set  of  books,  worthy  of  a  place  in  every  home.  There  are  4,100  double-column  pages, 
with  2,000  text  illustrations,  besides  a  com.plete  series  of  maps  m  colors,  covering  the  entire  world. 
It  treats  of  every  subject  of  general  interest  from  politics  to  polar  exploration,  from  medicine  to 
mechanics.  It  has  been  compiled  by  editors  of  the  highest  standing,  and  it  is  guaranteed  to  be 
authoritative  from  A  to  Z.  Compare  it  with  reference  works  costins:  four  times  the  price  ot  this 
ane— and  prove  this  statement  for  yourself. 

The  BooKs  and  the  Magazine  at  Half  Price 

We  have  secured  control  of  a  limited  number  of  sets  at  less  than  the  actual  cost  of  printing,  and 
as  long  as  these  sets  last  we  intend  to  offer  them  in  connection  with  a  year's  subscription  to  Public 
Opinion  at  a  price  so  low  that  it  will  make  this  the  most  extraordinary  book  bargain  of  a  decade,  ihe 
Universal  Encyclopedia  sells  for  $16  a  set  and  PUBLIC  OPINION  sells  for  $3  a  year,  but  we  cut  the  price 
3f  both  combined  to  $12.50  payable  in  easy  payments. 

Send  Us  the  Coupon 

from  this  advertisement,  properly  filled  out  (without  any 
money),  and  we  will  send  you  a  set  of  the  Universal 
Encyclopedia,  express  prepaid,  for  seven  days'  exami- 
nation—to be  returned  if  not  satisfactory.  At  the  same 
time  we  will  enter  your  name  for  a  year's  subscription 
to  Public  Opinion.  If  you  decide  to  accept  the  books, 
send  us  50  cents  in  seven  days  and  $1.00  a  month  there- 
after for  twelve  months,  paying  for  both  the  books  and 
Public  Opinion.  This  offer  saves  you  16.50  and  gives 
you  this  Encyclopedia  and  Public  Opinion  for  a  little 
more  than  half  the  price  of  the  books  alone.  Better  take 
advantage  of  this  offer  at  once,  as  it  may  not  be  repeated. 

PUBLIC  OPINION  COMPANY 

44-60  East  23d  Street,  New  YorK 


public  opinion.  New  York  : 

Send  me,  at  your  expense,  a  set  of  the 
Universal  Encyclopedia,  and  enter  my 
name  for  a  year's  subscription  to  Public 
Opinion.  If  the  books  are  satisfactory,  I 
will  send  you  50  cents  in  seven  days,  and 
$1.00  a  month  for  12  months.  If  not 
satisfactory,  I  will  return  them. 


Name 

Street  

City  AND  State. 

Tech.  W.  2  nfi. 
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VNITED  STATES  REAL  ESTATE  CORRESPONDENCE  INSTITUTE 

200   DroAdway.    Now  York,  N.  Y. ^^ 


YOU  CAN  MAKE  f 


SEND 
FOR- 

MY 


FREE  BOOH 

'T'lilS  vnlnsble  book  ofters  an  unusual  orror- 
•*  tunity  for  men  without  capital  to  become 
.udependent  for  life. 

It  tells  how  I  have  helped  htindreds  of  in- 
txperenced  men  to  immediate  and  permanent 
success. 

It  tells  how  you  can  learn  tbe  Real  Estate, 
Insurance  and  General  BroVersRe  Business 
thorouKhly  bv  mail  without  interfering  with 
your  present  occupation. 

IT  TELLS  HOW  WE  APPOINT  YOU 
OL'R  SPECIAL   REPRESENTATIVE 

Kstablish  yoii   in  a  pleasant,  honor- 
able business  of   yonr  own,  co-oper- 
ate   with    and    assist    yoa    to    make 
a  l:irgc,  steady  income. 

If  you  are  honest,  ambitious  and  willing  to 
work,  write  me  at  once.  Just  say:  "SEND 
FRKE  BOOK."     Address 

EDWIN    R.    MARDEN,  PRES'T 

Nat'u  Co-Operative  Realty  Co. 
608  Athenaeum  Bldg.,  CHICAGO 


MANAGERS  ARE 
WANTED 

Almost  every  week  ENGINEERING 
News  Has  Situation  Open  Ads. 
from  leading  engineering  and  manu- 
facturing firms  wanting  to  engage 
responsible  men  to  manage  a  depart- 
ment. If  you  want  a  better  position 
then  follow  each  week  the  S.  O. 

Ads.  in   Engineering   News. 

SAMPLE    COPY    10    CENTS. 

ENGINEERING    NEWS 

220  BROADWAY.  NEW  YORK 


DECORATE  YODR  HOME  AND  DEN 

Save  and  mount  the  line  birds  and  animals 
taken  durlni;  the  tinuw  t.e,'isi)M.  Tu.\iilerm.v, 
the  fa-scinatlnf  ui  t  luiik'  kept  fiecret,  ciiu  NOW 
be  learned  In  your  own  liomedurlns  npare 
time.  We  teach  T.tXIDKK.MV  li.v  niiill.  Fifteen 
complete  lessons,  standard  methods,  reason- 
able tuition.  Thousands  of  guecessful  stu- 
dents. You  quickly  learn  to  mount  Birds, 
Animals.  Heads,  Fishes, Tan  Skins,  etc.  VERK 
rilOKITAItI.E.  All  men,  women  and  boys  In- 
ttic-ted  Jn  sports  or  ntiture  should  send  for 
full  iiarticulars.  New  ('iit:il"KU?  and  'I'nvlilerniy 
51:i.-iiiin»'  All  KriM-  Tills  M.iiilh.  SKM)  TO-KAT. 
FSTKIt.N  SdlOOL  oV  TA.VIKKKMV,     UOJ!  K  .Slrfcf,  OMAHA,  NKII, 


>/ 
"^^ 


THE  iDiAL^iGlff  RESTORER 

Is  Your  Sight  Failing  ? 

?voA«,/  All  refractive  errors,  muscular  trouble   and    chronic 
JciJl,!    diseases  of  the  Eye  successfully  treated  by  scientific 
/        if      MASSAGE. 

L_:r4J  ..,  am  in  my  seventy-ninth  year,  and  have  *»»«  S*9||«  R«?*«''«'*  '»"'* 

vourselves  to  thanit  lor  renewed  cye-sight."    ( le^timonial  1.  0 

-I  wish  I  could  impress  every  one  afflicted  so  they  would  give 
the  Restorer  a  trial."    (Testimonial  -'44) 

English  or  German  pamphlet  mailed  free.    Address 
THE  IDEAL  COMPANY,  239  Broadway,  New  York. 


Mention  Technical  World  Magazine 


ADVERTISEMENTS 


AMERICAN 

ENCYCLOPEDIC 

DICTIONARY 
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DICTIONARY 


AME 
ENCYCL 
DICTIONARY 
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ti*-" 


The  Encyclopedic  Dictionary 

Reduced  to  One-third  Regular  Price 

This  magnificent  reference  work — costing  1750,000  to  produce— is  a 
Dictionary  and  Encyclopedia  combined.  In  fulness  of  definitions,  number 
of  words  defined,  and  accuracy,  it  is  superior  to  reference  works  selling 
for  five  times  its  price.  It  has  been  recently  revised  and  enlarged  by  a 
staff  of  Am.erican  editors.  There  are  five  big  volumes  (11x9'^  inches 
in  size),  containing  5,000  pages,  3,000  Illustrations  (many  of  them 
m  colors),  and  250,000  words  —  more  than  any  other  dictionary.  We 
have  obtained  a  limited  edition,  which  we  will  close  out  on  the  easy 
monthly-payment  plan.  Our  bargain  offer  takes  off  two-thirds  of  the 
price,  giving  you  the  opportunity  to  secure  a  set  at  less  than  half  the 
price  of  any  other  first-class  reference  work.  If  your  order  reaches  us 
in  time,  we  will  send  an  Atlas  of  the  World  with  the  set  free. 

Aq  n  r^lPi" intl^  t*V  •*  defines  25,000  more  words  than  any 
rva  (X  L^ll^llUlldl  y  other  dictionary,  and  every  definition  is 
so  clear  that  a  schoolboy  can  understand  it.  Dr.  Parkhurst,  the  famous 
divine,  writes:  "This  Dictionary  is  a  library  condensed  into  a  few 
volumes ;  a  ton  of  diffusiveness  reduced  to  fifty  pounds  of  quintessence, 
and  withal,  as  delicate  in  detail  as  it  is  comprehensive  in  contents." 

Ac  an    Prirx/rlnnp^Hin   i^  treats  50,000  subjects  in  an 

/\2)   dll    IwlIC^^^IUJ/CUIO.   encyclopedic   manner  -  and  this 

vast  array  of  articles  covers  the  whole  field  of  human  knowledge.     With  a  set  in  your  home,  it  means  a 

liberal  education  for  your  boy  or  girl,  and  a  constant  source  of  reference  for  the  older  members  of  the  family. 


A- CLIO 


The  Free  Atlas  of  the  World 

To  bring  a  quick  response  to  this  offer  we  will  give,  absolutely 
without  cost,  to  the  first  2.^0  persons  who  order  a  set  of  the 
American  Encyclopedic  Dictionary,  a  splendid  bound  copy  of 
the  Modern  Atlas  of  the  World.  The  Atlas  is  10x13  inches  in 
size  (bound  in  fine  red  cloth)  and  contains  100  maps  in  six  to 
twelve  colors,  and  gives  separate  maps  of  all  states  and  territories 
and  all  countries  of  the  world.  It  is  a  thoroughly  up-to-date 
reference  Atlas,  and  is  a  valuable  addition  to  the  Dictionary.  The 
price  of  the  Atlas  is  $5.00— but  if  you  order  it  among  the  first  250 
we  send  it  to  you  free. 

The  Coupon  Brings  a  Set 

There  arethree  styles  of  binding— full  sheep,  half  morocco,  and 
library  cloth.  We  recommend  the  half  morocco  binding  for 
ordinary  use. 

Read  the  coupon  carefully.  It  gives  the  regular  prices  and  our 
bargain  prices.  Upon  receipt  of  the  coupon  we  will  send  vou  a 
complete  set  at  our  expense  for  seven  days'  examination,  to  be 
returned  if  not  satisfactory.  If  your  order  is  one  of  ihe  first  250, 
you  will  receive  the  Atlas  free.  Note  that  you  may  pay  50  cents 
or  Si. 00  upon  acceptance  of  the  books  and  as  low  as  $1.25  a  month 
thereafter. 

J.  A.  Hill  &  Company,  "««nVv^';!Sk'^''* 


J.  A.  HILL  &  COMPANY,  New  York: 

You  may  send  me  for  inspection  one  set  of  the 
American  Encyclopedic  Dictionary,  bound  in  the 
style  indicated  by  having  the  "  X"  beside  it. 

Full  Sheep  Bindingr.  Regular  price  «r,4.00  for  the  set.  I 
will  pay  for  the  same,  if  I  decide  to  kee|i  the  books, 
as  follows:  $100  after  I  exnmine  them,  ami  $2.00  a  month 
for  twelve  months.    ($23.00) 

Hiilf  MorncM  Bindiiiir.  Reprnlar  price  $56.00  for  the  set. 
I  will  pay  for  tlie  same,  if  I  decide  to  keep  the  books, 
as  follows:  60  cents  after  I  examine  them,  and  $1.50  a 
mouth  until  your  special  price  of  $19.!>0  is  puid 

Library  Cloth  Binding.  Regular  price  $42.00  for  the  set. 
1  will  pay  for  the  same,  if  I  decide  to  keep  the  books, 
as  follows:  50  cents  after  I  examine  them,  and  $1.25  a 
mouth  until  your  special  price  of  .$1(>.J)0  Is  paid. 

It  is  understood  that  if  this  is  one  of  the  first  2.'J0  orders 
received,  you  will  send  me  witli  the  set,  free,  an  Atlas  of 
the  World.  You  pre)iny  delivery  charges.  If  I  decide  not 
to  keep  the  books,  I  am  to  return  them  to  you,  charges 
collect,  together  with  the  Atlas. 

Name 

City    

State  _ 

T.  W.  2-06. 
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THE   TECHNICAL   WORLD   MACAZISE 


FREE  to 


DRAUGHTSMEN! 
ELKCTR.1CIANSI 
TOOL  MAKERS! 
PATTERN 

MAKERS! 
MACHINISTS! 
EVERYBODY! 


Th»  Scale  ij  graduated  to  64-thj  of  an  inch.     Th»  "Protractor 
in  dt^rttJ  and  nambertd. 


DID  IT  ever  occur  to  you  when  called  upon  to  perform  some  mechanical  work  to  be  ;onf  rented  by  almost  insur- 
mountable difficulties  because  you  did  not  have  handy  the  right  kind  of  a  tool  to  take  measurements?   His  it 
practical  for  any  man  to  carry  a  cumbersome  tool  chest  to  take  measurements?    U Suppose  you  could  carry  in 
your  vest  pocket  all  in  one  instrument 


AN   OUTSIDE   CALIPER. 
AN    INSIDE    CALIPER- 
A    DIVIDER. 


A  TRY  SQUARE 

A  CENTER.  SQUARE 

AN  ANGLE  PROTRACTOR. 


A  STRAIGHT  EDGE 
AN  ANGLE  GAUGE 
A  DEPTH  GAUGE 
A  CENTER.  GAUGE 

and  many  other  combinations  too  numerous  to  mention,  but  understood  and  appreciated  at  once  by  all  having  to  deal 
with  any  kind  of  measurements.  H  We  now  present  a  tool  which  will  enable  you  to  fill  all  these  requirements  and  take 
all  measurements,  within  its  scope,  accurately  and  quickly.  H  It  is  made  of  superior  steel,  carefully  and  thoroughly 
tested  as  to  its  accuracy,  lilt  will  be  found  to  be  a  novel  and  valuable  addition  to  the  tool  chest  of  any  mechanic. 
\The  practical  men  will  find  constant  and  novel  uses  for  it  under  any  and  all  circumstances.  H  It  will  enable  one 
to  solve  all  the  different  and  difficult  problems  which  arise  in  the  shop  or  elsewhere.  H  It  is  so  portable  and  convenient ; 
being  small  enough  for  the  i)ocket— that  it  can  always  be  at  hand.  H  The  Gauge  is  made  by  first  class  mechanics  and 
no  expense  is  spared  to  insure  accuracy.  We  commend  it  as  a  finished  and  perfect  tool  for  the  various  uses  to  which 
it  can  be  put.  liThe  (Combination  Gauge  is  enclosed  in  a  neat  leatherette  case  with  metal  trimmings,  so  as  to  be 
conveniently  carried  in  the  pocket.  1i  You  can  get  one  of  these  invaluable  Gauges  free  if  you  accept  the  proposition 
ouUined  below.  AGENTS     WANTED 


HERE  IS  A  SPECIAL  OFFER  -  READ  IT 


Coupon 


We  want  to  Increase  the  Subscription 
^^^        .*%.  .*v  I. fst  to  our  . Monthly  Jonrnal   JIOIIEKN  JIA- 

^^        fill  <'IIINF.BY.   The  foundation  of  civilization 

^n  I       if  If         rests  on  Inventions  of  new  machinery. 
T^  I  To  keep  abreast  of  mechanical  projrress 

A#  i^^^  should  be  the  aim  of  every  Intelligent 
man.  Our  publication  keeps  you  In- 
formed, and  It  Is  written  so  all  can  under- 
stand It  and  the  be-t  Illustrated  of  Its  class.  JIOIIKRN  JI.MIIINKRY 
costs  tl  no  a  year  Ve  want  to  netyou  started  reading  tlil  paper 
rejrularly.and  thervfore  make  you  this  offer.  Send  us  your  sub- 
scription at  once,  eneloslns  11.00  and  we  will  mall  you  Modem 
Maohlnerv  every  month  for  ONK  YE.\K  and  a  Wlet-Goethe 
Combination  Caupe  KKEE  at  once.  If  not  just  as  represented, 
send  the  Gauce  ris-lit  back  and  we  will  refund  your  money. 
Don't  delay  accept Intr  this  proposition;  write  to-day.  Remember, 
money  back  to-morrow  If  dissatisfied.  Subscribe  now  and  be 
sure  to  tell  all  your  friends  about  this  liberal  oiler. 


MODERJJ  Machdtert  Pub.  Co. 

1308  Security  Bldo.,  Date 

Chicago. 

Oentlemen :— Enclosed  find  11.00  for  which  please  send  me 
Modern  Machinery  every  month  for  ONE  year  and  also  send 
me  a  Wlet-Uoethe  Combination  Gaupre  FREE  at  once  aa  adver- 
tised  In  the  Technical  World,  and  without  further  cost  to  me.  It 
Is  understood  that  If  I  am  dlssatlsHed  that  I  have  privilege  of 
returning  the  Gauge  and  my  money  will  be  refunded. 
Yours  truly, 


Modern  Machinery  Publishing  Co.  laos  security  aidg. 

AGENTS    WANTED 


Chicago 
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Unparalleled  Introductory  Offer 
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40  VOLUMES 


^he  New  Imperial 
Encyclopedia 


40  Volumes.      28,000  Pages.      7,000  lUus. 

Complete  Sets  Now  ReaLdy  for  Delivery 

JVf^DE  FOR  USE!  The  distinguishing  feature  of  the  im- 
perial Encyclopedia  is  its  usefulness. 
It  is  the  result  of  the  closest  study  of  the  entire  Encyclopedia  field  to  ascer- 
tain what  should  constitute  a  work  that  would  be  -it  once  the  most  useful 
and  usable,  as  well  as  the  most  complete  and  authoritative,  refer- 
ence library  possible  to  make  in  a  single  publication.  Covering  as  it  does 
completely  the  large  field  occupied  by  all  other  Encyclopedias,  it  intro- 
duces many  new  features  not  found  in  any  other. 

It  is  the  only  encyclopedia  issued  in  convenient-sized  volumes.  Ninety  per  cent, 
of  the  encyclopedias  in  the  homes  to-day  are  rarely  used;  the  great  weight  and  cumber- 
some size  of  the  volumes  are  responsible  for  their  lack  of  use. 

"Although  iossessingtliiec  otlier  encycloi>edias  of  great  merit.  The  Imperial  is  referred 
to oftener  than  any  other.  Tome  it  is  a  necejjity." — Rev.  John  Miller,  Roselle,  N.  J- 

It  is  the  only  one  that  includes  all  dictionary  words,  with  their  definitions,  pro- 
nunciations, derivations,  and  synonyms,  all  under  a  single  alphabetical  arrangement.  It 
pronounces  every  title,  historical,  biographical,  geographical  and  scientific. 
It  is  the  only  pronouncing  encyclopedia. 

"/  :fossess  five  otliers.  hut  it  is  to  The  Imperial  that  I  oftener  refer  than  to  all  the 
rest,"— I.  T.  Cotton,  M.  D.,  Charleston,  W.  Va. 

It  covers  a  wider  range  of  topics  by  hundreds  than  does  the  largest  of  all  other 
encyclopedias.  It  has  had  the  most  careful  editorial  supervision.  Incomparable  for  in- 
formation about  any  -word,  thing,  per&on,  place  or  event. 

"Meets  711  ore  fully  my  idea  of  a  ferfect  eneyclotedia  than  any  other." — Ferris  S. 
Fitch,  Ex-Supt.  Public  Instruction,  Michigan. 

It  is  the  most  recent  of  all  encyclopedias.  Having  been  just  completed,  it  con- 
tains much  information  not  found  elsewhere. 

"In  all  resfeets  aiisivers  my  expectations — comfreliensive,  accurate,   and  cojnfact." 
Professor  Day,  of  Yale. 

These  features  belong  to  The  Imperial  exclusively ;  they  distinguish 
it  from  all  others  ;  they  mark  it  as  an  exceptional  production. 

You  Save  Half  by  Ordering  at  Once ! 

WE  propose  to  send  you    this  magnificent  New  Reference  Library  en- 
tirely at  our  own  expense  for  inspection.     We  ask  you  to  give  it 
the  most  searching  examination,  and  compare  it  with  any  similar  work 
published  at  any  price.     We  believe  you  will  prefer  it  to  the  best  o" 
them;  that  is  why  we  propose  to  place  it  on  trial  in  your  home. 

The  Volumes  are  handsomely  and  durably  bound  in  heavy 
English  cloth ;  also  in  beautiful  hall  morocco  at  a  small  adva 
over  the  cloth  price.     The  print  is  large  and  clear. 

NO    PAYMENT   REQUIRED  until  you  have  ex- 
amined the  work  in  your  home. 

BOOKCASE  FREE! 

We  have  a   limited  number  of   three-shelf,  sr 
oak,   highly  polished   bookcases,   made   to  ho] 
this' set.    We  propose  to  offer  them  as  a  pre- 
mium to  prompt  purchasers.    All  orders  sent 
this  month  will  include  one  of  these  hand-  ^  ^ 
some  cases.  ^  q* 

ACT  QUICKLy  ^  '^■ 

HARRINGTON  ^  CO.   X^  ^amk 

PiihiislKT!,  ^  M  Street 

131  W.  31st  St..  NEW  YORK   ^A 


IIARKINcnoN 

ii  to. 

131  W.  3 1st  St., 
New  york 

Send  me,  prepaid, 
1   set  Imperial  En- 
cyclopedia in  heavy  Eng- 
lish   cluth   bind  mi;    with 
boolicase.      It    satisfied,    I 
will  send  you  $3  00  within  10 
days   after   receipt   and  $3  00 
l>er    month    thereutter    for    \% 
months,  title  to  remain  with  vou 
until  paid  In  lull,    if  not  sati^iied, 
1  win  notify  you  within  10  days  and 
old  subject  to  your  older.     (If  halt- 
occo  is  wanted,    change  above  to  15 
months.) 
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Do  You  Know? 


$13.00 


DEARBORN  CABINET 


$13.00 


will   Savo  Your  Stor\oi^rAph«>r's  Timo.     Improvo 


Quality 


Work     and      Save      YOU      Moiioy 


No.  5  DEARBORN  JUNIOR 
."^  ;..!  ■;..l.li'n  Oak.fii'AK.iSTKKK  tlio  iniisioomplotoTj'po- 
>»ritvr  <  .ililiK't  t'vor  Hold  anvwluTO  iionr  tlie  prk-o.  Wo 
i<hlii  rf-i»'ii'*ll>lo  iwirtlt'sonnpproval,  to  lie  ri>tiirn»<<l  «t 
t'l  K  K.\rKS>K.  It  not  sjitlsfnotory.  \Vliat  inoro  cuii  wo 
oifiT!    All  iir>t.<Mii>»  ilcaicrs,  orVrlti'  illrivt  U>  us. 

DEARBORN  DESK  COMPANY 

AlK\\si'tK  A.  SvMi  Ki.,  (ii'IUTal  ^1aIla^ror 

309  Fisher  Building,  CHICAGO,  U.  S.  A. 

$  1 3.0  0  ^HH  om:v;r.!r.'T^,:.'^H^  $  1 3.0  o 

PF.LIVEKV  .  WTltorUutk  frve  i>i:li\kked 
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PIPE. in  iiNOb 

VAUVE9 


THIS  BOOK 

contains  more  matter  on 
this  snhjfct  th.in  .-my- 
lliinR  evt-r  iirintril.  l>ia- 
;;ranis  anci  labK's  very 
con\|>leti'.  Over  y()j-a(.;trs 
and  1(1;")  tahlfs  anil  illus- 
trations of  articles  used 
in  Jiipe  work. 

Fliu>  for  DRAFTSMEN 
a  n  d       ARCHITECTS. 

Sent  post  jtaiil. 

Bound  in  Flexible  Cloth,  50c. 
Bound  in  Leatherette,  -  75c. 

II  Nou  are  inHTeslci!  in  drafting' send  2.")  cts.  for 
■I  nu.ntlis-  tri.d  to  THE  DRAFTSMAN 
which   has  data    sheets  with   it  each   mouth. 

25c. 

anil  the  cloth  bound  liook  above  sent  iur  **^i«lU 

\  booklet  on  LETTERING  sent  post  jiaid  for 
25  cents.     Circulars  of  books  FREE. 
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THE  BROWNING  PRESS 
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Lock  Drawer  O        ::        CLEVELAND,  OHIO 


ACROSS  THE  CONTINENT. 

If  you   contemplate  a  trip  to 

CALIFORNIA 

with  it.s  lovely  seaside  resorts, 

orange  groves,  beautiful  gardens, 

and  quaint  old  Missions,  the  only  way 

to  reach  these  magical  scenes,  withoutsuffer- 

ing  any  of  the  inconveniences  of  Winter  travel 

is  over  the 

UNION    PACIFIC 

Electric  Lighted  Trains  Daily 


Enquire  of 

E.  L.  LOMAX,  C.  P.  A. 

Omaha,  Neb. 
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Established  1874 


The 

W.  P.  Dunn 

Company 

Printing 

House 

167  Adams  St.,  Chicago,  111. 


Facilities  Unsurpassed  for 
the  Printing  and  Binding  of 


Books,  Catalogues, 
Prospectuses,  Price 
Lists,  Circulars,  etc. 


Estimates  furnished  on 
appHcation.  CJCorrespon- 
dence  soHcited  relating  to 
the  execution  of  fine 
Printing    and    Binding 


We  print  the  Technical 
World  Magazine  and  other 
High-Class  Publications 


The  Way  to  be  a  Thinker 

is  to  get  in  touch  with  thinkers.  All  the  world's  prizes  are 
captured  by  those  who  have  seasoned  their  energy  with  the 
spice  of  originality  —  and  originality  means  the  habit  of  clear 
and  fresh  thinking.  Even  the  best  of  us  have  a  tendency  to 
fall  into  mental  ruts,  to  go  plodding  on  year  after  year,  in 
the  same  track,  to  do  things  without  knowing  precisely  why. 
The  way  to  keep  alive,  the  way  to  be  original,  the  way  to  be 
a  success,  is  to  talk  with  brainy  people  and  to  read  books 
that  make  you  think.    That's  the  reason 

The  New  Science  Library 

is  a  cure  for  mental  paralysis.  It  contains  the  best  work 
of  Darwin,  Huxley,  Spencer,  Tyndall  and  great  leaders  of 
modern  thought.  It  will  tell  you  what  the  famous  Darwinian 
theory  is;  how  the  planets  are  weighed  and  their  motions 
charted;  what  radium  is;  how  liquid  air  is  made  and  used^ 
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COLLIER'S  EXPOSE 

OF  THE 

PATENT  MEDICINE  FRAUD 


Death's  Laboratory 

I A   CAKToi.N  I 

"Patent     medicines    are     ptiisoning    people   thronghout 

America  to-tlay.     Habies  who  cry  are  fed  laudanum   uiidi-r 

,  the    name   o(   syrup.     Women  are  led  to  injure 

•"">•      them.-elvesfor  life  by  reading  in  the  papers nliout 

3d        the  tiieAi.ini;  of  backache.     Young  men  and  buys 

re    robi>ed   and   contaminated    by   vicious    criminals  who 

r.' tticin  to  their 'iens  through  seductive  advertisements." 

Criminal  Alliance  of  the  Newspaper* 
with  Fraud  and  Poison 

"Xewspapers  have  done  so  much  to  create  the  success  nf 

■fakes' in   medicine  thai    their  duty  is  clearly  to  help  r<iiiov,' 

them.     It  sounds   high-minded  for  .lournalisin  to 

July      bark  ferociously    against  the  reign  of  graft  in 

8th       politics  or  in   high  finance,  but  it  can  practice  a 

little    real   reform,  if  it  chooses,   by  canceling  some  of  the 

...St  profitable  re.su.ts  of  its  own  limberness  of  conscience." 

The  Great  American  Fraud 

"Gullible  America  will  spend  this  year  some  seventy-five 
..lionsof  dollars  in  the  purchase  of  patent  medicines.  It 
_^  .  will  swallow  huge  quantities  of  alc(diol,  (.n  ap- 
October  palline  amount  of  opiates  and  narcotics,  a  wnle 
7th  assortment  of  varied  drugs,  ranging  from  pow(  r- 
f  Ml  and  dangerous  heart  depressants  to  insiilious  liver  stimu- 
.ints;  and.  far  in  e.xctrS3  of  all  other  ingredients,  undiluted 
traud." 

Peruna  and  the  Bracer* 
"So  well  recognize!  is  the  use  of  Peruna  for  its  alcoholic 
effects   that  a  number  of  Southern  papers  advertise  a  cure 
for  the -Peruna  habit."     What  makes  Peruna  profitable  to 
^  the  maker  and  a  curse  to  the  community  at  large, 

October  js  the  fact  that  the  minimum  dose  first  ceases  to 
28th  satisfy;  then  the  moderate  dose,  and  finally  the 
maximum  dose;  and  the  unsuspecting  patron,  who  began 
with  it  as  a  medicine,  goes  on  to  use  it  as  a  beverage,  and 
linally  to  be  enslaved  by  it  as  a  habit." 


NEWSDEALERS 
EVERYWHERE 


Conspiracy  Against  the  Freedom  of  the  Press 


•So  it  was  no  iiicuu  liiiell.Mt  which   devised   the  .'.cliciiic 

whereby   every   new.-piiiper    in  America  is  made  an  "ctivi- 

lobbyist  for  the  Patent  Medicine  Association.   The 

Nov.      ,„nn  who  did  it  is  the  present  president  of  the 

4th       organization;    its  executive  head  in  the  work  of 

suppressing  public  knowledge,  stifling  public  opinion,  and 

warding  off  public  legislation." 

Liquozone 

"Liquozone  is  sulphurous  and  sulphuric  acids  (corrosive 

poisons)  heavily  diluted;   that   is  all.     W  ill   the  compounil 

destroy  germs  in  the  bod\?     A  s(  ries  of  tests  conducted  by 

the  Lederle  haboratories  answers  the  question  in 

Nov.      this  summary:  'To  summarize,  we  would  say  that 

18th     Liquozone  had  no  curative  effect,  but  did,  when 

given  in  pure  form,  lov\er  the  resistance  of  the  animals  so 

that  they  died  a  little  earlier  than  those  not  treated:  " 

The  Subtle  Poisons 

"Nostrums  there  are,  wliirh  reach  the  thinking  classes  as 
■well  ias  the  readily  gulled.   Deiiemliiig  as  t  hey  (O  lor  their  suc- 
cess upon  the  lure  of  some   subtle  drug  concealed  under  a 
trade-mark   name,   or  some  opiate  not  readily  obtainable 
_  under  its  own  label,  these  are  the  most  danger- 

L)^^-     ous  of  all   quack   medicines,   not  only  in   their 
2d        immediate  effect,  but  because  they  create  ensltiv- 
ing  appetites,  sometimes  obscure  and  difficult  of  treatment; 
most  often,  tragically  obvious.    Of   these   concealed   drugs, 
the  headache  powders  are  the  most  widely  used." 


Other  Articles  to  be  Announced  Later 


Jf  you  cannot  nccure  tlicse  issues  fro)n  your 
dealer,  they  rrill  be  mailed  to  you  on  receipt 
of  price,  uhich  may  be  sent  in  the  form  of 
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JVork 

ET  me  but  do  my  work  from  day  to  day 
I?t  field  or  forest,  at  the  desk  or  loom, 
hi  roaring  market-place  or  tranquil  room; 
Let  me  but  find  it  in  my  heart  to  say. 
When  vagrant  wishes  beckon  me  astray, 
"This  is  my  work  — my  blessing,  not  my  doom  ; 
Of  all  who  live,  I  am  the  only  one  by  whom 
This  work  can  best  be  done,  in  the  right  way. ' ' 

Then  shall  I  see  it  not  too  great  nor  small 
To  suit  my  spirit  and  to  prove  my  powers  ; 
Then  shall  I  cheerful  greet  the  laboring  hours. 
And  cheerful  turn,  when  the  long  shadows  fall 
Jt  eventide,  to  play  and  love  and  rest. 
Because  I  know  for  me  my  work  is  best. 

— Henry  Van  Dyke. 
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Titanic  Btssiness  wliicli  Sets  tl^e   Pace   for 


Iron  and  Steel  Expert 


THE  giants  of  to-day  are  sons  of 
Tubal  Cain.  This  is  the  age  of 
steel.  From  the  delicate  em- 
broidery needle  in  the  white 
hand  of  a  woman,  to  the  one  hundred- 
ton  gun,  belching  forth  death  to  distant 
battleships,  the  most  important  tools  of 
civilization  are  made  of  steel. 

Far-leaping  steel  bridges,  towering 
steel  sky-scrapers,  deep  steel  tunnels  un- 
der the  earth,  steel  greyhounds  of  the 
ocean,  steel  engines  running  more  and 
more  swiftly  across  continents  on  steel 
tracks — the  potent  alloy  of  iron  makes 
them  all  possible. 

■  The  steel  industry  has  made  an  almost 
unbelievable  number  of  millionaires ;  it 
is  the  index  to  the  prosperity  of  the  whole 
people ;  it  marks  also  the  place  of  a  na- 
tion among  its  peers. 

The  United  States  makes  more  than 
one-third  of  the  world's  production  of 
steel — fifteen  millions  out  of  a  total  of 
thirty-six  and  one-half  millions  of  tons ; 
it  is  the  richest  and  most  prosperous 
among  the  nations.  The  two  statements 
are  complementary,  Germany  comes  sec- 
ond, with  an  annual  production  of  8,000,- 
000  tons ;  and  England  third,  with  5,- 
000,000  tons. 


The  450  steel  works  scattered  through- 
out the  United  States  represent  a  total  in- 
vestment of  over  $442,000,000,  and  pay 
$103,000,000  annually  in  -wages.  These 
figures  cover  only  the  actual  production 
of  steel  in  its  crude  form,  a  process  in 
which  man  has  rapidly  been  superseded 
by  the  marvelous  and  all  but  human  ma- 
chines. The  magnitude  of  the  industry 
in  its  entirety,  representing  a  capital  of 
billions  and  employing  millions  of  wage- 
earners,  may  therefore  be  imagined. 

Definition  of  Steel 

Steel  is  so  closely  allied,  in  certain  par- 
ticulars, to  cast  and  wrought  iron,  that 
a  complete  and  satisfactory  definition  of 
it  is  almost  impossible.  Though  differ- 
ing considerably  in  their  physical  and 
chemical  properties,  they  are  all  alloys  of 
iron  and  carbon,  the  essential  difference 
among  them  being  in  the  percentage  of 
carbon. 

Wrought  iron  usually  contains  less 
than  0.30  per  cent  of  carbon,  and  is  not 
materially  susceptible  to  hardening  when 
suddenly  cooled.  It  invariably  contains 
slag  and  is  malleable.  It  is  the  product 
of  the  "puddling"  furnace. 

Steel  usuallv  contains  between  0.08  and 
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2.00  per  cent  of  carbon.  .\ltli<Miv;l»  iis 
niiniiuuiu  limit  cxtciuLs  witliin  tlio  hounds 
of  wnnii^ht  iron,  it  is  free  from  slat;-. 
With  hut  few  exceptions,  steel  is  capable 
of  harilenini;  •»"•'  '-^  malleable  at  some 
temperature. 

Cast  or  pii;  iron  contains,  as  a  rule,  be 

tween  J.a)  an.l  4.00  per 
cent  of  carbon,  but  is  ni>t 
malleable  at  any  temptr 
ature. 

1-Vom  these  (letuution>. 
therefiire.  it  is  seen  that 
steel  is  the  alloy  between 
c.'ist  and  wrouijht  iron. 

Various  Processes  Used 
To  obtain  the  physical 
an<l  chemical  properties 
needetl  for  the  numerous 
ami  almost  totally  ditTer- 
ent  uses  to  which  steel 
is  put.  several  processes 
are  employed  in  the  c«mi- 
version  of  the  iron. 
scrap,  and  other  raw  ma- 
terials into  steel.  The 
most  important  of  these 
are  the  "r.essemer."  the 
"open  hearth,"  and  the 
"crucible"  p  r  o  c  esses. 
The  first  of  these, 
named  after  its  great  inventor,  the  late 
Sir  Henry  Bessemer,  is  the  method  by 
which  the  majority  of  cheaper  steels  are 
manufactured.  Accordingly  we  find  the 
g^eat  tonnage  of  rails,  structural  shapes, 
shafting,  and  the  lower  grades  of  sheets 
and  wire,  produced  in  this  way.  The  open 
hearth  process  furnishes  the  steel  for 
springs,  shovels,  the  better  grades  of 
wire,  forgings.  plates,  and  other  articles, 
in  which  a  higher  grade  of  material  than 
Bessemer  is  required,  yet  a  grade  not  so 
fine  as  Crucible.  When  the  highest  grade 
of  product  is  desired — such  as  edge  and 
cutting  tools.  surgical  instruments, 
razors,  saws,  die  blocks,  etc. — steel  from 
the  crucible  furnace. is  utilized. 

The  Crucible  Process 

Crucible  steel  is  made  in  much  smaller 
quantities  than  the  other  forms  of  steel, 
the  endeavor  being  to  obtain  quality 
rather  than  quantity.  Consequently  it  is 
a  very  high-priced  steel,  the  finer  grades 


selling  as   high  as   sixty   to  I'ighty   cents 
a  poinul. 

The  mixlure  for  uielting,  consisting  tit 
detinile  and  carefully  weighed  amounts 
o\  certain  grades  of  wrought  iron,  blister 
bar.  alloys,  and  .scrap,  according  to  the 
'•rade  of  steel  desired,  is  p.acked  in  ]iols 


.MoLTKN  Ik 
U  is  in  this  vessel  or 


IN  Being  Pourkd  pkom  the  M'xkr  into  Ladles. 
furnace  that  the  iron  is  mixed  uniformly,  previous  to  being 
used  in  the  open  hearth  steel  furnaces. 

varving  in  capacity  from  50  to  150 
pounds.  These  pots  are  usually  com- 
])osed  of  pluinbago  and  German  clay,  al- 
though in  England  a  clay  ]X)t  is  almost 
altogether  used.  The  life  of  the  plum- 
bago pot  varies  according  to  the  manner 
of  treatment,  the  mixture  of  materials 
melted  wnthin  it,  and  the  quality  of 
the  pot  itself ;  but  on  a  rough  average  it 
might  be  stated  that  -each  can  be  used 
three  times. 

The  pots  being  filled,  and  a  cap  placed 
upon  each,  they  arc  lifted  one  by  one  and 
placed  in  the  furnace. 

Although  the  crucible  process  is  one 
of  the  oldest,  but  little  advance  has  been 
made  in  its  operation.  The  furnaces  of 
to-day  and  the  methods  employed,  are 
practically  thp  same  as  those  in  vogiie 
during  the  times  of  our  forefathers  in 
1789. 

The  furnace  proper  consists  of  nu- 
merous holes,  varying  in  number  accord- 
ing to  the  size  of  the  furnace.    In  Amer- 
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ica  the  furnaces  usually  contain  from 
four  to  ten  holes,  six  pots  being  placed 
in  each,  three  abreast  and  two  deep.  The 
pots  rest  upon  a  thick  layer  of  coke  dust, 
which  is  able  to  withstand  a  very  severe 
heat  without  becoming  spongy  or  liquid, 
the  coke  dust  making  a  very  firm  yet  easy 
rest  for  the  pots.  Each  hole  is  provided 
with  three  covers,  which  are  easily  re- 
moved by  means  of  a  lever. 

The  furnace  being  thus  charged,  and 
the  covers  placed  over  the  holes  as  closely 
as  possible,  the  gas  and  air  are  permitted 
to  enter.  Rushing  through  the  super- 
heated chambers  on  one  side  of  the  row 
of  holes,  they  meet  and  pass  through  the 
flues  into  the  furnace. 

Darting  around  the  pots,  this  heated 
gas,  which  rises  in  temperature  to  about 
3,000"  F.,  finally  passes  through  the  op- 
posite flues  into  the  chambers  on  the  op- 
posite side.  Circulating  through  these 
and  thoroughly  heating  the  same,  it 
finally  passes  up  the  stack. 

The  pots  are  subjected  to  this  terrific 
heat  for  two  and  a-half  to  three  hours, 
when  the  melter,  by  means  of  an  iron 
rod,  pushes  the  caps  of  the  pots  aside  to 
ascertain  whether  the  mass  is  melted. 
When  melted  it  is  still  left  in  the  furnace, 
in  order  to  boil  out  any  gas  which  might 
be  held  in  solution.  This  is  termed  "kill- 
ing" or  "dead  melting."  Having  been 
"killed,"  the  molten  steel  is  ready  to  be 
cast. 

How  the  Workmen  Make  Ready 

In  preparation  for  this  work  of  cast- 
ing, the  men  wrap  their  legs  with  carpets, 
rubber,  etc.,  and  soak  themselves  with 
water.  The  cover  is  drawn  from  one  of 
the  holes  ;  and  the  "puller  out,"  dressed 
as  above  described,  stands  over  the  fur- 
nace or  hole,  and  by  means  of  a  pair  of 
tongs  pulls  the  pots  out,  one  at  a  time, 
carrying  them  to  the  moulds,  which  are 
standing  in  the  casting  pit  at  the  end  of 
the  floor.  There  the  molten  steel  is 
poured  into  the  moulds,  which  stand  up- 
right. As  a  rule,  the  moulds  are  of  one- 
pot  capacity ;  but,  if  larger  ingots  are  de- 
sired, larger  moulds  are  employed,  the 
metal  being  obtained  from  several  pots. 
Care  is  taken  that  the  stream  from  the 
two  pots  is  not  broken,  the  liquid  flowing 


continually.     If  this  is  not  done  the  re- 
sult will  be  a  defective  ingot. 

The  pots,  if  in  good  condition,  are  re- 
filled, and  placed  back  in  the  furnace. 
When  the  steel  in  the  moulds  has  solidi- 
fied, the  moulds  are  unfastened  and  the 
hot  ingots  drawn  out,  ready  for  another 
department. 

Handling  of  Crucible  Steel 

The  ingots  are  first  taken  from  the 
casting  pit  or  furnace  to  the  "tempering" 
department.  Here,  by  means  of  a  sledge, 
the  top  or  piped  end  of  each  ingot  is 
knocked  off  in  order  to  expose  the  grain 
of  the  steel,  thus  permitting  an  experi- 
enced eye  to  ascertain  the  carbon  per- 
centage of  the  same.  In  mild  ingots, 
and  those  of  a  shape  or  size  that  will  not 
permit  of  the  ends  being  removed,  a 
small  corner  of  the  ingot  is  chipped  off. 

The  formula  being  marked  upon  the 
ingot,  indicating  the  grade  and  the  per- 
centage of  carbon,  the  ingot  is  then  either 
piled  in  stock  or  taken  directly  to  another 
department.  Unlike  the  products  of 
other  processes,  many  grades  of  crucible 
steel  are  first  welded — hammered  at  a 
high  heat — thus  refining  the  grain  and 
destroying  many  of  the  blow  holes  or 
gas  holes.  The  steel  is  then  usually  taken 
directly  either  to  the  hammer  shop  or  to 
the  mills.  In  either  case  the  billets  are 
reduced  to  the  desired  shape  and  size  by 
being  passed  between  rolls  or  under  the 
rapidly  moving  dies  of  the  steam  ham- 
mers. The  completed  billets  go  to  the 
"inspection  house,"  where  every  bar  of 
steel  is  examined  minutely  for  all  defects 
before  being  weighed,  marked,  and 
shipped. 

The  Open  Hearth  Process 

The  open  hearth  process  furnishes 
about  one-third  of  the  steel  used  to-day. 
It  has,  for  the  past  few  years,  been 
rapidly  crowding  Bessemer  steel  out  of 
the  market,  as  well  as  making  great  in- 
roads in  the  fields  formerly  occupied  by 
the  crucible  product. 

The  cause  of  this  popularity,  on  the 
one  hand,  is  that  the  stock,  in  many 
cases,  is  much  sounder  and  gives  better 
satisfaction  than  Bessemer — which  nat- 
urally justifies  the  small  additional  ex- 
pense.   On  the  other  hand,  experiments 
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RAISING  A  WHITE-HOT  PIECE  OF  STEEL  FROM  THE  SOAKING  PITS  BY  MEANS  OF  A   POWERFUL 

ELECTRIC  ARM. 
This  giant  hydraulic  Crane,  clutching  in  its  jaws  the  white-hot  ingot  of  steel,  well  illustrates  the  titanic  apparatus  used 
in  great  steel  mills.     In  comparison  with  the  enormous  weights  to  be  lifted  and  the  tremendous  heat  to  be  dealt  with, 
man  is  so  puny  that,  of  necessity,  almost  everything  must  be  done  by  machinery,  human  fingers  being  neces- 
sary chiefly  to  raise  and  lower  the  levers  and  press  the  buttons  which  set  the  great  machines  in  motion. 
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luivo  proven  that  tlio  lower  i^radt-s  of 
crucible  steel  can  readily  he  maiiufact- 
ured  by  tlic  open  hearth  method  without 
any  visible  ditTerence  except  for  the  very 
nuich  decreased  expense. 

The  furnaces  in  which  open  hearth 
steel  is  made,  vary  in  size  from  live  to 
fifty  tiMis'  capacity,  the  modern  ones  be- 
inir   of   the    latter    ttnuiaire.      In    ilesii-n 


A  Car  of  Ingot  Moulds. 

they  consist  of  an  obloncf  brick  structure 
alike  at  both  ends.  As  in  the  case  of  the 
blast  furnace,  every  particle  of  heat  is 
caught  and  utilized.  The  air  and  gas, 
entering  one  end  of  the  furnace  and  be- 
ing thrown  down  upon  the  charge  or 
"bath"  by  the  curvature  of  the  roof,  dart 
across  the  furnace  or  hearth,  making 
their  escape  through  the  ports  on  the  op- 
posite side,  into  the  reheating  chambers 
l)elow.  Thoroughly  heating  these,  they 
finally  pass  up  the  stack.  At  regular  in- 
tervals the  air  is-  allowed  to  circulate 
through  the  previously  heated  chambers 
prior  to  its  entrance  into  the  furnace,  the 
escaping  gases  entering  and  heating  the 
opposite  or  cool  set. 

The  bottom  or  hearth,  which  converges 
to  one  point  in  the  center  of  the  furnace, 
thus  facilitating  the  tapping,  is  usually 
lined  or  covered  with  a  special  material, 
dependent  upon  the  nature  of  the  chemi- 
cal reaction  desired.  If  a  basic  reaction 
— one  in  which  some  of  the  foreign  sub- 
stances are  eliminated  or  reduced — is  de- 
sired, a  basic  lining  is  placed  upon  the 
bottom.  This  usually  consists  of  dolo- 
mite, although  magnesite,  chromite,  and 
lime  have  been  used  in  a  few  cases.  These 
materials  are  able  to  withstand  the  strong 


basic  slag.  In  the  acid  jirocess,  where  the 
])hosphorus  ami  sulphur  are  hut  little  af- 
fected by  the  chemical  reaction,  a  .sand 
lining  is  usually  employed. 

All  Done  by  Machinery 

Huring  tlu  past  few  years  the  open 
hearth  plants  have  bi-en  entirely  revolu- 
tionizeil.  I  inKr  the  i)rescnt  methods, 
wonderlnl  nnH'lianii\il  dex-ices  enter  into 
the  oper.ition  at  e\rry  turn.  According- 
ly, whereas,  in  former  days,  the  pig  iron 
was  charged  in  a  cold  state,  to-day  it  is 
almost  universally  ])ouri(l  into  llic  fur 
nacc  in  its  maiden  li(|uid  comlitioii.  tluis 
economizing  in  heat,  labor,  and  tiiiie  in 
melting. 

l'>y  tile  i)resont  methods,  the  largi' 
ladles  of  iron  arc  carried  directl\'  from 
the  blast  furnace  to  the  mixer.  1  kre 
they  are  lifted  bodily  over  the  opening 
on  top  of  the  mixer.  They  are  next  in- 
verted, and  their  teeming  contents  grad- 
ually poured  in.  Receiving  as  it  does  the 
products  of  the  various  ca.sts  of  the  blast 
furnaces,  the  mixer  acts  as  an  immense 
storage  room,  at  the  same  time  thorough- 
ly mixing  the  several  casts  together, 
forming  a  uniform,  homogeneous  mass. 

When  the  iron  is  required  in  the  open 
hearth  or  Bessemer  departments,  the 
large  furnace  is  sw'ung  down  upon  its 
axis,  ])ermitting  the  molten  metal  to  flow 
through  the  mouth  into  the  ladles  stand- 
ing upon  the  floor  below. 

The  open  hearth  furnaces,  being  the 
scavengers  of  the  mill,  are  charged  with 
all  manner  of  scrap,  old  castings,  rails, 
etc.  As  required,  the  desired  quantity  of 
each  ingredient  is  placed  in  large  cast- 
iron  charging  boxes  similar  in  shape  to 
a  bath-tub,  having  a  capacity  of  about 
.T.OOO  pounds  each.  These  in  turn  are 
picked  up  and  placed  sidewise  upon 
small,  flat,  narrow-gauge  cars.  When  a 
sufficient  amount  to  make  a  charge  has 
thus  been  collected,  the  cars  are  drawn 
into  the  building,  close  to  the  front  of  the 
furnace.  The  furnace  being  ready  for 
charging,  the  immense  electric  charging 
machine  is  brought  into  action.  By  means 
of  this  powerful  device,  one  man,  who 
manipulates  the  electric  levers,  can 
charge  a  furnace  in  less  than  twenty  min- 
utes, whereas,  a  few  years  ago,  this  was 
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the  work  of  several  hours  for    a   large 
army  of  men. 

The  "acid"  process  is  practically  no 
more  nor  less  than  a  case  of  oxidation, 
in  which  the  phosphorus  and  sulphur  of 


the  stock  or  scrap  first),  care  being  taken 
to  insure  its  equal  distribution  over  the 
bottom  and  on  the  banks  or  sides,  the 
scrap  being  placed  as  evenly  as  possible 
over  the  iron,  thus  permitting  the  scrap 


WHITE-HOT  INGOT  OF  STEEL  BEING  DELIVERED  TO  THE  ROLLS. 


the  charge  are  not  removed,  but  the  steel 
continues  to  hold  almost  every  atom  of 
these  ingredients  as  they  were  present 
in  the  iron,  scrap,  and  ore.  So  the  com- 
position of  the  raw  stock,  as  regards 
these  two  elements,  must  be  positively  as- 
certained ;  and  if  a  low  phosphorus  and 
sulphur  steel  is  desired,  the  charge  must 
be  regulated  accordingly.  On. the  other 
hand,  the  carbon,  manganese,  and  silicon 
contained  in  the  raw  stock  are  oxidized. 
In  this  process  the  iron  is  usually 
charged  first  (though  many  plants  charge 


to  melt  first  and  trickle  over  the  hot  iron, 
the  latter  being  thus  protected  by  the 
carbon  and  silicon,  for  which  oxygen  has 
a  greater  affinity  than  for  iron. 

After  the  metal  becomes  molten,  a  cov- 
ering of  slag  forms  upon  the  bath,  due 
to  the  sand  from  the  pig  iron  if  the  iron 
has  been  charged  in  the  form  of  sand- 
cast  pigs,  and  to  the  silica  produced  by 
oxidation.  If  the  pig  iron  is  free  from 
sand  and  low  in  silicon,  the  slag  will  be 
very  thin  and  of  a  basic  nature,  which 
would  ruin  the  bottom.    As  a  result,  an 
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addition  of  silica  would  have  to  ho  made. 
If  tlu*  opposite,  wow  is  usually  addoil, 
which  forms  an  iron  oxide. 

Tests  Made  by  the  liye 
When  the  entire  l>atli  has  been  melted, 
iron  ore  is  addeil  at  intervals,  thus  o.\i 
dizinjj  the  carbon,  mauij^.mese.  and  sili- 
con, and    formiuii    silica   and    oxiile    el 
manijanese.   which   pass    into    the    slai;. 
while   the  carhon    fonus  carbonic  oxide 
which  unites  with  the  flames.     The  car 
hon  thus  causes  the  entire  bath  to  bubl>lr, 
which  exposes  the  metal  \.o  the  tlames  :\\\<.\ 
keeps  it  lu>t.     The  metallic  in^n  which  is 
set  free  by  the  union  of  oxyq:en  with  the 
silicon  anil   carbon,   is  dis.'^i^lved   b\    the 
bath. 

.\t  intervals  a  small  cup  is  placed  in 
the  bath,  and  a  test  of  the  steel  jMiured 
into  small  test  inj^ots  about  one  inch 
square  in  cross-section,  .\fter  chilling  in 
water,  these  ing^ots  are  broken,  and  the 
percentage  of  carbon  is  determined  by  the 
eye.  If  too  high  in  carbon,  the  molten 
mass  is  oxidized  still  more:  if  too  low, 
iron  is  added. 

When  the  desired  point  is  reached,  fer- 
ro-manganese  or  some  other  recarbonizer 
is  thrown  into  the  bath,  the  furnace  be- 
ing tapped  itistantly  and  the  steel  per- 
mitted to  run  into  the  ladle.  If  this  is 
not  performed  at  once,  the  manganese 
will  become  oxidized  through  tlic  intense 
heat  of  the  flames  and  the  slag. 

The  Bessemer  Process 

Although  there  are  two  kinds  of  Bes- 
semer steel,  the  "acid"  and  the 
"basic."  the  acid  process  is  the  one  al- 
most altogether  employed,  the  conditions 
in  this  country  proving  adverse  to  the 
basic.  In  a  nutshell,  the  Bessemer  pro- 
cess consists  in  forcing  a  strong  blast 
through  molten  pig  iron,  thus  oxidizing 
the  carbon  and  leaving  the  iron  free  from 
the  same.  In  order  to  recarbonize  it 
to  the  required  percentage,  ferro-man- 
ganese,  coal,  or  Spiegel  is  added,  while 
the  molten  iron  is  being  poured  into  the 
ladle. 

The  furnace  itself  consists  of  an  iron- 
covered,  brick-lined,  pear-shaped  vessel 
suspended  upon  standards  by  means  of 
two  trunnion  arms  attached  to  the  con- 


verter. i'>y  this  means  tlie  wssel  can  be 
rotated  ahuost  seven  eii^hllis  ol  a  revolu 
tion.  thus  permitting  it  to  be  placed  hori- 
zontally on  one  side  to  be  lilled.  then  ])er- 
pendicnlarl)  or  vertic;dl\'  to  be  blown. 
horizontally  on  the  opposite  sidi'  to  be 
emptied,  and  upside  <lown  to  permit  the 
slag   to    inn    mit. 

Converters  Spout  Flames 

lb-'  charge  ot  live  to  twenty  tons  of 
molten  iron,  taken  either  from  the  mixer 
or  from  a  cupola,  being  introduced,  a 
strong  blast  of  air  of  fifteen  to  twenty 
|)oinids'  ])resstn'e  per  s(|nare  inch  is  piT- 
mitted  to  rush  through  one  of  the  trun- 
nions into  tlie  small  chamber  in  \\\v  bot- 
tom of  the  vessel,  brom  here  it  makes 
its  exit  into  the  interior  of  the  vessel 
through  the  numerous  small  holes  in  \\\v 
false  l)Ottoni.  At  the  same  instant,  tlie 
vessel  revolves  on  its  mighty  arms  and 
]»iints  its  infernal  mouth  skyward,  as 
though  hurling  the  hottest  deiiance  in  the 
\ery  teeth  of  the  slee])ing  night.  1  lere 
it  remains  for  several  minutes,  the  first 
four  or  five  minutes  witnessing  a  flame 
of  light  yellowish-red  color  and  a  shower 
of  glittering  sparks.  During  this  stage 
the  nncombined  or  graphitic  carbon 
l)asses  into  combined  form,  the  silicon 
being  oxidized  to  form  silica,  which 
unites  \\\\.\\  ferrous  and  manganous  ox- 
ides to  form  slags.  This  change  is  ac- 
companied by  a  rapid  rise  of  temperature, 
the  flames  becoming  brilliant,  large,  and 
of  a  very  dense  yellow  color.  The  metal 
now  boils,  the  agitation  being  due  to  the 
formation  of  carbonic  oxide  from  the  ox- 
idation of  the  iron  by  the  oxygen  of  the 
blast.  During  this  stage  the  pressure  of 
the  blast  is  reduced. 

The  next  stage  in  the  process  is  sig- 
naled by  the  pale  rosy  hue  of  the  flame, 
which  becomes  more  transparent  and  less 
brilliant,  together  with  the  small  num- 
ber of  sparks  now  issuing  from  the  ves- 
sel. 

Ready  for  Last  Steps 

These  are  signs  that  the  carbon  is 
nearly  eliminated  and  the  contents  of 
the  vessel  almost  ready  for  the  last  steps. 
When  the  flame  drops,  the  vessel  is  at 
once  turned  down,  and  the  blast  shut  off. 
Its  contents  are  then  poured  into  a  ladle ; 
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and  at  the  same  time,  a  certain  percent- 
age of  Spiegel  or  ferro-manganese  is 
added,  in  either  cold  or  liquid  state,  to 
recarbonize  the  metal  to  the  required 
amount.  The  phosphorus  and  sulphur 
in  the  steel  are  practically  the  same  as 
in  the  iron  before  blowing,  the  silicon, 
carbon,  and  manganese  having  been  re- 
duced. 

Quick  as  a  flash  the  vessel  is  turned 
over,  filled,  and  the  operation  repeated ; 
the  brimming,  fierv  ladle  containing  the 


under  a  large  electric  crane,  which  is  so 
constructed  that  two  arms  fit  over  a  pro- 
jection on  each  side  of  the  mould.  As  the 
mould  is  lifted,  a  central  ram  presses 
upon  the  top  of  the  ingot,  leaving  the 
ingot  upon  the  car,  while  the  mould  is 
picked  up  and  placed  upon  a  car  located 
upon  the  next  track. 

From  here  the  red-hot  ingots  are  taken 
to  the  heating  furnaces  of  a  plate  or 
"blooming"  mill,  where  they  are  heated 
to    a    higher    temperature    for     rolling. 
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SHEARING  THE  LARGE  SLABS  OF  STEEL  WHILE  RED-HOT. 
These  will  be  re-rolled  into  the  tinisTied  sizes  by  another  and  smaller  mill. 


molten  steel  being  lifted  by  the  strong 
iron  arms  of  the  hydraulic  crane  over  a 
set  of  moulds,  into  which  the  newly  born 
steel  is  poured.  As  soon  as  filled,  a  brisk 
little  engine  takes  hold  of  the  long  row 
of  cars  upon  which  the  freshly  cast  steel 
ingots  and  their  moulds  are  resting.  With 
a  warning  toot,  it  goes  puffing  away  amid 
the  sparks,  flames,  and  din,  to  the  open 
yard  beyond. 

Handling  of  Bessemer  Steels 
After  the  moulds  have  been  filled  with 
the  molten  steel,  they  are  taken  to  the 
"stripper,"  which  is  usually  next  to  the 
open  hearth  or  Bessemer  buildings.  Here 
the  cars  containing  the  moulds  are  run 


When  of  the  proper  heat,  they  are  lifted 
out  of  the  large  furnaces  by  means  of  an 
electric  crane  and  are  carried  to  the  table. 
The  latest  method  of  transferring  the 
ingots  from  the  soaking  pits  to  the  rolls 
is  by  lifting  them  one  at  a  time  from  the 
furnaces,  as  above  stated ;  but,  instead 
of  carrying  them  to  the  rolls  by  the  crane, 
they  are  placed  on  end  on  a  specially  con- 
structed cast-iron  car  operated  by  elec- 
tricity. The  car  is  then  run  to  the  end 
of  the  table,  where  a  lever  attached  to 
the  rail  throws  the  body  of  the  car  to- 
wards the  rolls,  the  ingot  falling  upon 
the  table.  The  car  then  returns  for  an- 
other load. 
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Rolllntf  the  Steel  Intfots 

riic  i\)lls  rolaling.  the  in- 
got is  advaticcil  towards  the 
largr  rolls  through  which  it  is 
to  pass,  liort'  the  raoo  begins, 
h'aster  and  faster  revolve  the 
small  rolls,  carrying  the  heavy 
solid  block  of  steel  at  a  ter- 
rific pace  towards  the  yav^n- 
ing  mouths  of  the  large  rolls, 
'rhrough  these  it  goes  with  a 
terrible  ])r()test.  throwing  its 
scale  in  every  direction.  The 
ingot  having  reached  the  other 
side  in  a  somewhat  flattened 
condition,  the  mighty  engines 
stop  and  reverse  at  a  break- 
neck speed,  the  table  again 
carrying  the  ingot  between  the 
rolls,  backward  and  forward 
it  is  hurled,  each  ])ass  reduc- 
ing its  shape  and  thickness 
until  of  the  proper  dimen- 
sions, when  it  is  carried  be- 
tween the  sharp  and  powerful 
teeth  of  the  shears  which  cut 
it  to  the  desired  lengths. 

If  billets  are  being  made, 
they  are  conveyed  as  rapidly 
as  sheared,  by  means  of  an 
endless  chain,  up  an  incline,  to 
the  top  of  the  bins.  Here  is 
a  long,  narrow  platform  over 
which  the  chain  travels. 
Along  the  side  of  the  platform 
are  the  steel  bins,  with  gates 
at  both  ends.  The  bottoms  of 
the  bins  slant  at  an  angle  of 
sixty-five  degrees  from  the 
chain  to  the  ground.  The  bil- 
lets, being  carried  up  the  in- 
cline and  along  the  narrow 
platform,  come  in  contact 
with  the  switch  or  upper  door 
of  the  bin,  which  opens  and 
allow\s  them  to  enter.  One 
after  another  they  go  tumb- 
ling down;  and  when  the  bin 
is  filled,  that  gate  is  closed 
and  the  door  of  the  next  bin 
opened.  When  the  billets  have 
cooled,  the  lower  gates  are 
opened,  and  the  billets  fall 
into  the  cars  beneath.  Thus 
the  steel  is  made,  taken  from 
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the  moulds,  heated,  rolled,  cut,  and 
loaded,  without  the  actual  touch  of  man ! 
In  many  cases  the  large  blooming  mills 
simply  cog  the  ingots  down  to  a  size 
convenient  for  the  smaller  mills  which 
finish  them.  Many  of  the  plate  mills  roll 
the  plate  direct  from  the  ingot,  the 
breaking  down  and  finishing  being  com- 
bined in  one  operation. 

No  Scene  So  Appalling 

No  poet — not  even  Dante  in  the  In- 
ferno— has  ever  conceived  anything  so 
appalling  to  the  unaccustomed  as  the 
nightly  scene  in  a  great  steel  mill  in  op- 
eration.    A  forest  of  tall,  black   stacks 


vomit  red  flames  to  the  sky ;  out  of  the 
open  mouths  of  the  converters,  shoot  tor- 
rents of  red  and  yellow  and  green  fiery 
gases,  throwing  a  lurid  light  over  every- 
thing for  squares  around ;  everywhere 
there  are  showers  of  sparks  falling 
through  the  night  and  the  eye-dazzling 
brilliancy  of  molten,  incandescent  metal, 
flowing  like  water  from  one  great  vessel 
to  another ;  here  and  there  stand  the 
workmen,  like  black,  grimy  pygmies, 
half  naked  and  half  heavily  wrapped  to 
protect  them  from  the  blisterftig  heat. 
And  over  all,  sound  the  groan  and  tu- 
mult of  the  titanic  machinery  as  it  rends 
and  crushes  the  great  steel  ingots. 
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^  NE  ship  drives  east  and  another  ■west. 
With  the  self -same  winds  that  blo'w ; 
'Tis  the  set  of  the  sails 
And  not  the  gales 
Which  tell  us  the  way  to  go. 

Like  the  w^inds  of  the  sea  are  the  ways  of  fate. 
As  •we  voyage  along  through  life ; 

'Tis  the  set  of  a  soul 

That  decides  its  goal. 
And  not  the  calm  or  the  strife 


PART  OP  WHAT  WAS  A  FARM   IN  SUMMKR  TIME 


In  the  Water-Forest  of  the  Spree 

Stranrfe  Region  in  Germany  Where  Boats  and  Skates  are  the  Customary- 
Means  of  Travel 


By  FRITZ  MORRIS 


o 


XE  of  the  most  interesting:  re- 
gions in  the  "Old  Fatherland" 
the    so-called   "Spreewald," 


IS 


the  Forest  of  the  Spree,  situated 
not  far  from  the  German  capital,  in  the 
Province  of  Brandenburg.  Populated  by 
the  descendants  of  the  once  mighty  tribe 
of  the  "\\"enden" — one  of  the  few  rem- 
nants of  the  Slavic  race  in  Germany — 
they  stubbornly  defy  the  influences  of 
modern  times  and  retain  in  many  respects 
the  whole  charm  of  bygone  centuries. 
That  stretch  of  land  on  which  they  reside 
— the  most  remarkable  one  along  the 
Spree  between  Berlin  and  the  source  of 
the  river — broadens  into  a  wide  and 
marshy  plain,  broken  in  every  direction 
by  hundreds  of  meandering  streams  and 
vraterways  here  and  there  forced  by  hu- 
man skill  into  narrow  channels.  This 
plain  is  divided  into  the  "Lower"  and  the 
"Upper"  Spreewald.  the  first  ending  near 
Lubben.  the  latter  beginning  near  Lub- 
benau,  famous  for  its  cucumber  culture. 
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The  most  attractive  feature  of  the 
Lower  Spreewald  is  its  forest,  consisting 
of  oaks  and  alders  of  magnificent 
growth ;  while  in  the  Upper  S])reewald, 
the  old  "W'enden  times"  are  still  alive 
in  the  construction  of  the  dwelling- 
houses,  in  the  language  of  the  people,  in 
their  curious  customs  and  costumes,  and 
in  the  family  life  of  the  inhabitants.  Each 
village  is  a  little  Venice,  every  house 
a  little  island  ;  and  these  islets  are  con- 
nected by  bridges  sufficiently  raised  to 
allow  boats  to  pass  under  them.  Most  of 
the  houses,  with  their  barns  and  stables, 
rest  on  piles ;  and  there  is  generally  a 
strip  of  artificial  terra  Hrrna,  either  in 
front  or  at  the  rear  of  every  build- 
ing. By  means  of  these  land  strips 
and  of  the  bridges,  the  slender  land 
communication  ,is  kept  throughout  the 
district ;  but  most  of  the  business  and 
amusement  is  carried  on  through 
the  canals,  which  not  only  form  the 
main  highways  but  penetrate  and  cross 
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GOING  TO  CHURCH. 


and  re-cross  the  whole  region.  It  is  on 
these  lagoons  that  all  traffic  is  conduct- 
ed in  boats,  during  the  period  from 
spring,  when  the  last  vestiges  of  frost 
and  ice  are  disappearing,  until  the  end  of 
autumn.  You  see  the  letter-carrier  shoot 
up  and  down  the  canals,  performing  his 
duties  in  his  frail  craft ;  the  police  glide 
leisurely  along  the  banks,  watching 
everything  going  on ;  peasants  bring  the 
products  of  their  toil  to  the  nearest 
towns ;  children  go  to  and  from  school ; 
young  mothers,  dressed  in  their  Sunday 
clothes,  are  rowed  to  church,  carrying  in 

their     arms     a     small, 
queer  -  looking    bundle 

from  which  two  large 

eyes    in    a    tiny     face 

stare  at  the  stranger  in 

wonderment  —  baby   is 

going    to   be   baptized, 

an    important    moment 

with   this   strongly   re- 
ligious people. 

Here    comes    a    gay 

wedding     party,      and 

for  quite  a  long  while 

before    you    see    them, 

you  hear  the  laughing 

and  the  shoutmg  of  the 

girls    and    their    male 

companions ;     a     large 

boat,     decorated     with 

richly  colored  ribbons, 


streamers,  and  garlands  of  flowers, 
rounds  a  wooded  corner.  There  is  the 
blushing  bride,  a  splendid  specimen  of 
rustic  womanhood,  with  her  short  volu- 
minous skirts,  and  that  peculiar  headgear, 
under  which  her  dark,  thick  tresses  flow 
down  to  the  knees.  There  is  the  sturdy 
bridegroom  in  his  long,  old-fashioned 
coat  with  shining  brass  buttons  and  high 
heavy  boots  covering  half  his  leg ;  while 
there  are  the  rosy-cheeked  bridesmaids, 
charming  pictures  of  ruddy  health,  flirt- 
ing assiduously  with  the  "best  men,"  all 
in  the  big  oarge-like  boat. 


Fishing  with  Nets  through  the  Ice. 
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A  FUNERAL  PROCESSION  ON  THE 


Here  is  another  picture  by  way  of  con- 
trast— a  dozen  or  more  boats,  one  after 
another,  j^hding^  noiselessly  in  sad  proces- 
sion throusjh  the  canals.  The  first  boat 
bears  the  minister  and  the  flower-covered 
coffin :  then  come  the  relatives  of  the 
deceased,  followed  by  his  friends,  the 
women  in  long^.  white,  stranf^^e-looking 
veils,  and  all  singing  those  melancholy, 
monotonous  dirges  which  their  grand- 
fathers and  grandmothers  used  to  sing 
on  these  funeral  occasions. 

All  this  coming  and  going,  this  traf- 
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fic  and  business,  is  performed  without 
the  least  noise.  There  are  no  ear-split- 
ting whistles,  no  rattling  and  rumbling 
of  heavy  trucks,  no  hissing  and  thunder- 
ing of  locomotives,  no  whizzing  and 
whirring  of  automobiles,  no  clanging  of 
gongs — not  one  of  the  thousand  and 
more  kinds  of  noises  that  go  to  make  up 
the  terrific,  nerve-wrecking  din  of  big 
cities  and  crowded  centers  of  life  and 
industry.  But  for  the  merry  laughter 
of  children  at  play  and  the  noise  of  fun- 
loving  young  people,  you  would  not  hear 
a  sound  as  you  idly  drift  under  the  over- 
hanging masses  of  forest  trees,  where,  as 
Shakespeare  has  it,  "the  twin  sisters  of 
Silence  and  Twilight  keep  their  noon- 
day watch,  and  all  the  cheated  hours 
ring  vespers." 

One  of  the  old  pastimes  still  kept  up 
in  the  larger  villages  of  the  Spreewald, 
is  the  Spinnstuhen-Gesellschaften,  that  is, 
Spinning  Parties,  the  members  usually 
made  up  of  ten  and  seldom  exceeding 
fifteen  girls.  All  the  families  represent- 
ed take  their  turn  in  entertaining,  gener- 
ally giving  up  the  best  room  in  the  house 
for  the  purpose,  the  girls  themselves  fur- 
nishing the  refreshments.  For,  while 
making  the  wheels  of  the  spindles  turn 
merrily  round,  the  spinning  work  is  not 
the  main  thing.  After  two  or  three 
hours,  the  youths  of  the  village  appear 
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SPREEWALD.  NEAR  BERLIN.  GERMANY. 


on  the  scene,  and.  having  been  treated, 
start  in  to  play,  sing,  dance,  and  general- 
ly make  merry.  Each  party  has  its  fe- 
male conductor,  the  Kantorka,  to  whose 
rulings  all  the  girls  and  boys  must  sub- 
mit. 

On  several  occasions  they  have  queer 
celebrations,  as  on  Fasfnacht,  when  they 
march  in  solemn  procession  over  the  ice 
and  snow-covered  waterways,  to  the 
Herrcnhof,  the  near-by  residence  of  one 
of  ':he  wealthy,  aristocratic,  land-owners 
of  the  district. 

Winter  life  in  the  Spree wald  is  quite 
as  interesting  and  picturesque  as  that 
seen  in  summer.  Where  boats  are  glid- 
ing during  the  other  months,  there  are 
sledges  darting  over  the  frozen  waters, 
young    people    enjoying    their   outdoor 


sports  on  snowshoes  or  skates  ;  while  the 
big  trees,  with  icicle-laden  branches  glis- 
tening and  flashing  in  the  sunshine, 'form 
a  wonderful  frame  to  this  interesting 
picture  of  life,  traffic,  and  amusement. 

So  the  Spreewald — with  its  queer, 
quiet  people  going  their  own  ways,  and 
living,  as  it  were,  far  from  the  outer 
world,  though  near  the  mainroad  of  it ; 
these  pretty  women  and  girls  in  their 
traditional  and  attractive  costumes  :  these 
strongly  built,  good-looking  men  ;  these 
old  homesteads,  every  one  of  them  a 
charming  motive  for  an  artist — the 
Spreewald,  with  its  language  and  cus- 
toms, remnants  of  bygone  centuries,  pre- 
sents itself  as  a  piece  of  romantic  life 
seldom  seen,  rarely  visited  by  Americans, 
yet  unequaled  in  all  the  world. 


W  H  K  R  K     HIST  ()  R  Y 


Faneu.I  Hal,  Boston.  Mass..  the  "Cradle  of  American  Liberty."  was  a   famous  meeting-place  for  American 
patnols  dunng  the  Revolution.     It  was  ongmally  a   market  house,  with  a  hall  for  public  meetings,  bu.lt  by  Peter 
Faneuil.  a  merchant,  m  1740.     It  was  rebuilt  by  the  town  of  Boston  in  1763.  after  having  been  destroyed  by  fire 
two  years  before.     In  1805  it  was  considerably  enlarged. 
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WAS     MADE 


The  Old  South  Church,  Boston,  Mass.,  was  built  in  1 729  on  the  site  of  an  earlier  meeting-house.  Many  of 
the  most  stirring  meetings  of  Revolutionary  times  were  held  within  its  walls.  The  British  used  it  as  a  riding  school  m 
1 775,  but  afterwards  restored  it  to  religious  uses.  From  1 729  to  1872  the  annual  election  sermon  was  delivered  there. 
It  now  contains  a  collection  of  historical  relics. 
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Great  Chance  for  Tea  Farmers 

Success  in  Growintf  Tea  in   South   Carolina    Points  Way   to  Important 

Ne^v  Industry 


By  FREEMAN  TILDEN 


AMERICAXS  are  essentially  a  na- 
tion of  coffee  drinkers.  In 
proportion  to  our  population, 
we  consume  only  about  one- 
sixth  as  much  tea  as  our  British 
cousins,  whether  at  home  or  in  the  col- 
onies. Our  people  pay  at  retail  some- 
thing- like  $43,000,000  a  year  for  tea,  as 
against  SI. =  5. 000.000  for  coffee.  Yet  there 
is  little  doubt  that  the  poor  quality  of 
tea  which  has  come  into  the  country  has 
been  a  great  factor  in  preventing  an  in- 
creased popular  taste  for  what  is,  at  its 
best,  a  delicate  and  healthful  beverage. 

The  United  States  now  excludes  the 
worst  trash  of  the  tea  trade,  but  our  im- 
portations are  still  chiefly  of  cheap  and 
inferior  teas.  Comparatively  small  con- 
signments of  better  grades  are  imported 
for  those  who  are  able  and  willing  to 
pay  for  them  ;  and  with  this  field  before 
us.  the  question  naturally  arises,  "Can 
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tea  be  grown  in  the  United  States  to 
compete  with  that  from  Asia  and  other 
favorably  situated  regions?" 

Home-Gro-wn  Tea 

In  part,  the  question  has  been  an- 
swered. This  year  12,000  pounds  of 
choice  tea  will  be  shipped  from  what  is. 
at  present,  the  only  tea  farm  in  the  West- 
ern hemisphere.  This  farm  is  at  Sum- 
merville,  South  Carolina.  In  the  face 
of  difficulties  that  at  times  seemed  insur- 
mountable ;  but  on  the  other  hand,  with 
the  kindly  assistance  of  the  United  States 
Government,  the  vSummerville  tea  farm 
has  grown  to  a  point  where  it  can  offer 
serious  competition  with  the  best  grades 
of  tea  shipped  from  China,  India,  For- 
mosa, or  Java.  But,  above  all,  it  has  been 
demonstrated  that,  barring  the  question 
of  labor,  the  finest  tea  can  be  success- 
fully grown  at  home ;  and  there  is  noth- 
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ing  that  gladdens  the  heart  of  an  Ameri- 
can more  than  the  discovery  that  he  can 
enter  into  competition  in  a  field  hitherto 
denied  him. 

The  Labor  Factor 

The  question  of  labor  is  a  serious  one. 
As  this  item  costs  several  times  as  much 
here  as  in  the  Orient,  it  may  safely  be 
concluded  that,  without  a  duty  on  for- 
eign teas  or  a  bounty  on  the  American 
product,  competition  in  the  cheaper 
grades  will  be  impossible.  But  at  the 
very  inception  of  the  experiments  in 
Summerville,  it  was  distinctly  stated  that 
all  ideas  of  success  were  based  on  the 
production  of  higher  grades  of  tea.  as 
being  less  the  creation  of  cheap  labor. 

Here  enters  another  important  feature. 
In  the  struggle  between  Chinese  and  Bri- 
tish Indian  and  Ceylon  growers  for  su- 
premacy in  the  tea  trade,  the  introduc- 
tion of  machinery  played  the  most  im- 


make  artistic  tea  which  cannot  be  dupli- 
cated by  machinery ;  but  for  cleanliness 
and  economy  the  mechanical  method  is 
far  preferable. 

At  the  up-to-date  British  tea  estate,  al- 
most the  entire  process  of  tea-making — 
from  the  transportation  of  the  plucked 
tea  from  the  gardens  to  the  factory,  to 
the  final  boxing  of  the  finished  product 
— is  performed  by  machinery.  Only  two 
processes  remain  for  human  hands.  One, 
the  plucking  of  the  leaf,  can  never  be 
superseded,  as  it  requires  discretionary 
power ;  the  other  is  the  culling-out  of 
stems  and  other  admixtures  from  the  fin- 
ished product. 

This  first  American  tea  farm,  though 
at  first  the  tea  was  worked  by  hand,  has 
finally  installed  the  most  perfect  kind  of 
machinery  ;  and  a  Ceylon  tea  grower  who 
visited  the  place  recently  declared  that 
he  had  learned  something  of  economy 
in  making  tea. 


PiPIHljIH;  lj|.r  will  Iff 


"SUGAR  TEA,"  GROWN  UNDER  COCOANUT  MATTING. 


portant  part.  Labor  was  apparently 
cheapest  in  India,  but  not  cheap  enough 
to  accomplish  the  overthrow  of  the  Chi- 
nese producer  and  leave  a  margin  of 
profit.  Thus  the  conflict  settled  down 
to  a  trial  of  the  machine  against  the  man ; 
and  the  Indian  grower,  armed  with  the 
latest  devices,  won.  It  is  true  that  the 
delicate  touch  of  the  human  hand  can 


The  labor  used  is  nearly  all  negro 
labor.  Boys  and  girls  of  school  age  are 
employed  during  the  tea-making  season 
in  all  branches  of  the  work,  and  in  the 
winter  are  at  school  on  the  premises 
under  teachers  specially  provided  for 
them  by  the  owner  of  the  farm.  Dr.  C. 
U.  Shepard.  In  this  manner  a  fine  work 
is  going  on,  the  training  of  the  hands 
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:iiul  the  inimls  (if  the  no<:;ro  chiUlron  bc- 
iiis^-  acoouiplisliod  at  the  same  time.  With 
this  laluM-  it  is  hoped  tliat  Ameriean  tea 
will  he  ahle  to  compete  with  foreij^^ii- 
l^rown  tea  of  the  finer  grades.  As  far  as 
the  work  has  j^oiie — and  it  eertainly  has 
i;oiie  past  the  experimental  stai;e — the 
pcissihility  of  sueh  competitii)n  has  heen 
demonstrated.  I-'very  pound  of  the  prod- 
uct is  en^at;ed  in  advance,  and  the  only 
(luestion  that  confronts  the  throwers  now 
is  how  to  meet  the  demand  for  American 
tea. 

Long  StruiiXe  Cro-wned  -with  Success 

It  is  intc'restiu};-  to  note  the  strupi't^les 
throu.!L;h  which  the  tea  industry  in  the 
I'liited  States  has  j^assed.  in  coming  into 
heinii-.  ^^f  course,  from  the  very  first, 
Yankee  activity  was  awakened  by  the 
similarity  of  flora,  of  climatic  con- 
ditions, and  to  some  extent  of 
clieapness  of  labor,  between  certain 
sections  of  our  own  country  and 
those  lands  where  tea-.c^rowers  were  mak- 
infj  fortunes.  .V  hundred  years  ajC^o.  at 
the  Middleton  Barony,  now  in  decay  on 
the  Ashley  river,  near  Charleston,  South 
Carolina,  the  tea  plant  was  introduced, 
and  flourished  as  a  p^arden  plant.  Mr. 
Junius  Smith,  in  the  forties,  at  Green- 
ville, in  the  same  State,  experimented 
with  tea  culture;  and  ten  years  later 
the  Government  collected  tea  seed  in 
Asia  and  distributed  it  in  the  South  At- 
lantic and  Gulf  States. 

But  these  experiments,  wdiile  they 
shi3wed  beyond  a  doubt  the  adaptability 
of  the  tea  plant  to  this  climate,  did  not 
prove  that  the  tea  culture  could  be  car- 
ried on  with  profit.  Consequently  an  ex- 
])criment  station  was  established  at  Sum- 
merville  by  the  Dejiartment  of  Agricul- 
ture, in  the  last  quarter  of  the  nineteenth 
century.  For  various  reasons  this  ex- 
periment was  a  failure ;  and  it  was  not 
until  several  years  afterward  that  the 
]jresent  tea  farm  was  gotten  under  way 
and  w^as  made  a  paying  proposition. 

Gathering  and  Manufacture 

In  summer  the  casual  visitor  to  the 
Summerville  ted  farm  sees  only  the  acres 
of  roses,  japonicas,  azaleas,  and  other 
flowers  and  shrubs  ;  and  the  place  seems 
to  be  only  a  w^ell-kept  private  park.  But 
penetrating    beyond,    the    visitor    comes 
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upon  the  plots  of  tea  bushes,  all  trinmied 
to  an  even  heij;ht.  The  ehiUlren  pass 
from  husii  to  busli,  select iny-  the  youni^ 
and  teuiier  shoots,  and  nippinij  them  off 
dexterously  without  tcariiitr  the  reniain- 
inpf  stems.  There  is  onW  one  way  to 
judtro  the  proper  leaf  ft>r  p!uekini,^  and 


■'lireen.  or  non-oxidized  tea ;  and 
■'black,"  or  oxidized.  Each  of  these 
classes  is  subdivided  into  numerous  sorts 
conditioned  on  the  det^ree  or  method  of 
oxidation,  b'or  the  manufacture  of  what 
is  called  "Oolouij"  tea.  the  leaf  is  s])read 
(Ml  lars^e  trays  and  allowed  to  wither  from 


SINGLE  TEA  BUSH  IN  GOOD  BEARING. 


that  is  by  the  sense  of  touch.  Of  two 
leaves  of  the  same  size  and  color,  one 
may  be  suitable,  and  the  other  too  tough. 
This  plucking  of  the  leaf  demands  care- 
ful and  constant  supervision,  for  upon 
the  selection  depends  the  cost  of  manu- 
facture. 
The  tea  is  divided  into  two  classes — 


twelve  to  twenty-four  hours.  When  the 
leaf  has  attained  the  desired  degree  of 
pliability  (when  it  feels  like  an  old  kid 
glove),  it  is  put' into  the  rolling  machines, 
and  the  oily  cells  are  broken  up,  their 
contents  being  distributed  over  the  sur- 
face of  the  leaf. 

Incidentally  there  is  given  to  the  leaf 
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that  twisted  appearance  which  is  so  fa- 
miliar. The  twist  is  merely  incidental 
and  has  nothing  to  do  with  the  quality 
of  the  tea,  as  some  people  think,  except 
that  if  much  flat  leaf  is  shown  in  the  fin- 
ished product  it  may  indicate  that  the 
leaf  is  tough.  After  the  leaf  has  been 
sufficiently  rolled  to  make  available  the 
aromatic  oils  and  theine,  the  tea  is  taken 
to  the  firing  machines  for  the  final  oxi- 
dation ;  and  when  the  firing  has  been 
completed,  all  the  valuable  portions  of 
the  leaf  substance  are  found  dried  upon 
the  surface  of  the  leaf. 

In  the  making  of  green  tea,  efiforts  are 
made  to  prevent  any  such  oxidation  of 
the  leaf  taking  place.  As  this  starts  al- 
most as  soon  as  the  leaf  is  plucked,  it  re- 
quires great  skill  and  care  to  defeat  Na- 
ture. 

At  the  Summerville  tea  farm,  there  is 
grown,  under  cocoanut  matting,  a  dis- 
tinct variety  such  as  is  known  in  Japan 
as  "sugar  tea.''  So  far  as  known  here, 
there  is  only  one  other  tea  garden  in 
the  world  where  this  kind  is  grown — 
that  of  the  Imperial  Court  of  Japan.  Of 
exquisite  delicacy,  and  sweeter  to  the 
taste  than  teas  grown  in  the  open  sun- 


shine, this  variety  demands,  of  course, 
the  highest  price  in  the  tea  trade,  and 
very  little  can  be  put  upon  the  market. 

As  a  result  of  the  successful  experi- 
ment with  tea-growing  at  Summerville, 
there  must  inevitably  come  other  and 
larger  plantations  throughout  those  por- 
tions of  the  Southern  States  where  cli- 
mate and  soil  are  favorable.  Already 
companies  have  been  formed  for  the  es- 
tablishment of  farms  in  Georgia  and  in 
Texas.  The  only  difficulty  will  be  in  con- 
vincing the  tea-drinking  public  that  cheap 
tea  is  poor  tea.  In  China  and  Japan  to- 
day, the  home  demand  for  grades  of  tea 
that  cost  ten  dollars  a  pound  is  so  stroug 
as  to  leave  very  little  of  the  product  for 
exportation.  The  Summerville  experi- 
ment has  proven  that  a  first  quality  of 
tea  can  be  produced  in  the  United  States 
under  labor  conditions  not  nearly  so  fav- 
orable as  in  the  Orient,  yet  at  a  price 
which  will  bring  the  best  grades  within 
the  reach  of  all. 

In  the  development  of  the  growth  and 
manufacture  of  tea.  the  greatest  interest 
is  being  taken  by  the  Department  of 
Agriculture.  The  Summerville  farm  is 
a  government  experiment  station. 


Sympathy 


■^^IFES  sterner  moments  call  for  patient  skill; 
silly       Its  blessings  flow  from  streams  tide--washecl  afar  ; 
He  only  can  the  place  of  friendship  fill 

AVho  has  been  wrecked  beyond  some  harbor-bar. 


BEFORE  OPERATION. 
The  dociur  hoUls  a  blue  lump  tiiul  tctlrotor  in  his  Icfi  hiiiul,  iiiul  u  hUio  veil  in  l)is  iii:ht  hnni!. 


Put  to  Sleep  by  Blue  Light 

Minor  Surilical  Operations  Performed  without  Pain  to  Patients  Under 
Influence  of  Colored   Rays 


By  FRANK  C.  PERKINS 

Consultine  Electrical  Engineer 


PROF.  C.  REDARD,  a  well-known 
physician  and  scientist  of  Geneva. 
Switzerland,  has  aroused  consid- 
erable interest  by  the  announce- 
ment of  his  discovery  and  successful  use 
of  an  electric  anccsthetic.  The  illustrations 
show  the  doctor  in  the  act  of  administer- 
ing the  anaesthetic  to  a  patient.  The 
apparatus  employed  is  simple,  consist- 
ing of  an  electric  incandescent  lamp, 
with  a  blue  globe  and  a  reflector,  togeth- 
er with  a  blue  veil  used  for  covering  the 
face  of  the  patient  and  excluding  all 
traces  of  sunlight  while  the  blue  rays  are 
doing  their  work. 

Doctor  Redard  claims  that  after  the 
patient  has  attentively  fixed  his  eyes  on 
the  blue  rays  for  two  or  three  minutes 
he  will  become  unconscious,  after  which 
a  small  surgical  operation — such,  for  ex- 
ample, as  the  removal  of  a  tooth — can  be 


])erfonncd  without  causing  the  patient 
the  slightest  pain. 

The  awakening  from  the  effects  of  the 
rays  is  quite  gradual,  and  no  dangerous 
or  even  unpleasant  symptoms  are  noticed. 

Experiments  have  shown  that  green 
and  violet  rays  produce  somewhat  the 
same  effect  as  the  blue,  but  not  to  the 
same  extent. 

The  blue  light — a  16-candle-powcr  in- 
candescent, with  a  blue  bulb,  is  effective 
and  easily  obtainable — should  be  held 
about  six  inches  from  the  patient's  eyes. 

Further  experiments  are  now  being 
made  to  determine  whether  or  not  the 
new  electric  anaesthetic  can  be  adapted 
to  use  when  serious  operations  are  ne- 
cessary. 

The  idea  of  Prof.  C.  Redard's  discov- 
ery came  to  him  by  accident.  FTe  was 
conducting  a  series  of  experiments  with 
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PATIENTS  HEAD  AND  BLUE  LAMP  COVERED  WITH  VEIL  TO  EXCLUDE  ANY  STRAY  DAYLIGHT. 


different  colored  lights  and  noticed  that 
when  a  blue  light  was  in  use  his  assist- 
ant was  uniformly  attacked  by  drowsi- 
ness. With  this  as  a  starting  point,  he 
dropped  the  old  experiments  and  began 
to  try  the  effect  of  the  blue  light  wdien 
administered  directly  and  under  the  most 
favorable  conditions.  He  soon  discov- 
ered that  the  slight  drowsiness  caused  by 
continuous  w^orking  in  the  blue  rays  be- 
came a  quick  unconsciousness — a  sort  of 
self-hypnotism — when    other    light    was 


entirely  excluded  and  the  eyes  fixed  on  a 
brilliant  and  concentrated  blue  light. 
Simple  experiments  soon  showed  that 
when  the  patient  is  in  this  condition  he 
is  entirely  insensible  to  a  degree  of  pain 
which,  under  normal  conditions,  would 
be  excruciating. 

Professor  Redard  believes  that  he  will 
eventually  be  able  to  devise  an  electric 
apparatus  which  may  be  successfully 
used  even  when  capital  operations  are  to 
be  performed. 


Line  of  Least  Resistance 


CROWD   of  troubles  passed  her  by. 
As  she  with  courage  waited  ; 
She  said,  "  "Where  do  you  troubles  fly. 
When  you  are  thus  belated  ? 
**  We  go,"  they  said,  "  to  those  who  mope, 
"Who  look  on  life,  dejected  ; 
"Who  weakly  say  good-by  to  hope  ;  — 
^^e  go  where  ^ve're  expected." 


A  HERD  OF  YAKS  Jl'ST  COLLECTED  IN  CENTRAL  ASIA. 


Romance  of  the  Wild-Beast  Trade 


By  WILLIAM  G.  FITZ-GERALD 

Author  of  "  Travel  and  Exploration  in  Central  Australia" 


A\'KRV  lucrative  if  somewhat 
speculative  industry  is  the 
traffic  in  wild  animals  —  the 
stoclcing-  of  the  zoological  col- 
lections of  the  world  with  the  lion,  the 
tiger,  the  elephant,  and  the  rhinoceros, 
with  great  reptiles,  birds  of  prey,  etc.,  as 
well  as  the  supplying  of  those  important 
markets,  the  circus,  the  traveling  menag- 
erie, and  the  entertainment  promoter  in 
search  of  novelties  in  performing  an- 
imals. 

This  most  curious  and  interesting  trade 
is  in  the  hands  of  very  few  dealers.  In- 
deed, beyond  Carl  Hagenbeck  of  Ham- 
burg, \\'illiam  Bartels  of  New  York  City, 
and  \\'.  S.  Cross  of  Liverpool,  there  are 
hardly  any  who  count.  This  is  not  sur- 
prising. The  stock  is  most  difficult  and 
expensive  to  procure,  and  equally  so  to 
maintain.  Its  mere  existence  calls,  not 
for  square  feet,  but  for  whole  acres  of 
space;  and  when  one  considers  that  a 
single  elephant  will  make  away  with  750 
pounds  of  green  stuff  in  a  day,  he  be- 
gins to  realize  what  a  serious  matter  it  is 
to  keep  "a  stock"  of  wild  beasts  on  hand 
at  all. 
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Call  at  Ilagcnbeck's  business  office, 
and  you  will  be  shown  accounts  dealing 
with  the  food-bill  of  the  animals  on 
hand.  You  will  notice  among  the  year's 
items  460  tons  of  horse-flesh ;  tens  of 
thousands  of  chicken  heads  ;  hundreds  of 
tons  of  fish ;  whole  train-loads  of  hay. 
vegetables,  fruit,  sugar,  bread,  milk,  and 
crackers  ;  hundreds  of  thousands  of  eggs  ; 
besides  wines,  medicines,  and  manv  other 
items. 

This  vast  emporium  covers  almost 
eighty  acres.  It  lies  on  high  ground  in 
the  suburb  of  Stellingen,  less  than  an 
hour's  drive  from  Hamburg's  great 
docks.  From  it  a  hundred  lions,  tigers, 
and  leopards  are  sold  every  year,  and 
more  than  twice  that  number  of  bears, 
camels,  and  elephants. 

The  demand  exceeds  the  supply.  Al- 
most all  our  great  cities  nowadays  have 
some  sort  of  zoological  collection  ;  whilst 
abroad  are  men  like  the  Duke  of  Bed- 
ford, who  accustoms  the  delicate  giraffe 
to  England's  trying  climate  in  the  lovely 
park  surrounding  Woburn  Abbey ;  the 
Hon.  Walter  Rothschild,  who  drives  a 
team  of  zebras  and  has  spent  a  fortune 
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on  zoology ;  and  the  young  Sultan  of 
Morocco,  whose  political  troubles  do  not 
interfere  with  his  taste  for  polar  bears. 
Mr.  Hagenbeck  recently  sent  $17,000 
worth  of  wild  beasts  to  Fez  for  this 
prince. 

How  the  Animals  are  Caught  and 
Marketed 

For  the  catching  of  these  huge  and 
dangerous  creatures,  it  will  not  do  to 
depend  upon  native  chiefs.  Nor  are  pro- 
fessional ivory-hunters,  like  Mr.  F.  C. 
Selous,  the  great  South  African  Nimrod, 
of  much  use.  Mr.  Selous  kills  his  an- 
imals, and  collects  merely  the  skins  for 
museums  of  natural  history. 

The  wild  beast  dealers  must  perforce 
send  out  their  own  expeditions  —  neces- 
sarily a  costly  and   systematic  business. 
Mr.     Hagenbeck     often 
has  as  many  as  twenty 
white  travelers    out    for 
him    in    remote    corners 
of  the  Earth. 

Natives  are  useful,  of 
course.  They  bring  to 
camp,  for  example,  news 
of  a  great  herd  of  zebra, 
of  a  big  tusker,  of  a  cou- 
ple of  lions,  or  of  a  soli- 
tary (and  "ugly")  rhi- 
noceros. They  may  act 
as  guides,  beaters,  gun- 
bearers,  and  makers  of 
pitfall  traps. 

After  the  animals 
have  been  captured, 
there  still  remains  to  be 
done  work  of  the  most 
"ticklish"  sort,  especial- 
lyly  in  taking  the  beasts  "down  to  the 
coast."  Crates  have  to  be  made  and 
transport  arranged — a  perplexing  matter 
in  a  region  where  the  dreaded  tsetse  fly, 
perhaps,  has  wiped  out  all  draught  ani- 
mals, or  the  mysterious  "sleeping  sick- 
ness" has  decimated  the  natives. 

A  Lion-Tamer  in  Abyssinia 

Perhaps  the  largest  caravan  of  adult 
lions  that  ever  zig-zagged  down  to  the 
sea,  was  that  brought  from  Addis-Abeba, 
the  quaint,  "movable"  capital  of  the 
Ethiopian  Emperor  Menelik,  to  Zeila  on 
the  Red  Sea,  by  Julius  Seeth,  the  lion- 


tamer.  xA.  curious  story  attaches  to  this 
caravan  of  truly  "forest-bred"  adult  lions 
that  went  jolting  down  to  the  coast  on  a 
long  string  of  screaming,  reluctant,  and 
terrified  camels. 

Seeth  was  performing  as  a  "tamer"  in 
Zurich,  Switzerland.  He  owned  a  couple 
of  ordinary  menagerie  lions.  One  day, 
among  his  audience,  chanced  to  be 
Monsieur  Ilg,  a  Swiss  adventurer  who 
has  become  confidential  adviser  to  the 
"Lion  of  Judah,"  as  Menelik  styles  him- 
self, and  who  occupies  at  the  Court  of 
Abyssinia  much  the  same  peculiar  posi- 
tion that  Kaid  Sir  Harry  Maclean  holds 
under  the  Moorish  Sultan. 

M.  Ilg,  on  his  return  to  Abyssinia, 
chanced  to  tell  Menelik  of  Seeth's  per- 
formance, but  the  Emperor  would  not  be- 
lieve the  story.     "My  people  run,"  said 


Newly  Captured  Tusker  Secured  Fore  and  Aft. 


he,  "when  a  lion  roars ;  yet  you  tell  mc 
this  white  man  actually  enters  a  den  of 
lions?  Bring  him  here,  and  I  promise 
him  his  fill  of  lions." 

The  result  of  this  challenge  was  that 
the  enterprising  Seeth  set  out  for  Addis- 
Abeba.  He  waited  some  time  at  Aden 
and  Zeila  for  the  permit  without  which 
no  one  may  enter  Abyssinia,  and  finally 
found  that  Menelik  had  had  no  less  than 
thirty-two  superb  lions  caught  in  pits  for 
him. 

These  he  "tamed"  in  the  usual  way; 
that  is,  he  entered  their  den  with  a  heavy 
whip,    drove   them    snarling    here    and 
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there,  ami  finally  forced  them  to  per- 
fomi  certain  stock  tricks— forming  py- 
ramids, jumping,  ami  the  like.  The  man 
was  well  paid  for  his  trouhle,  and  re- 
ceived, besides,  the  entire  collection  of 
lions,  which,  as  we  shall  see.  hrom^ht  him 
a  f*>rtune. 

lie  had  crates  made;    ami    his    lii>ns 
were  carried  in  pairs,  one  on  each  side 


Mother  and  Babv  Just  Received. 

of  a  camel,  down  to  the  sea  at  Zeila.  He 
lost  only  six  or  seven  by  death  on  the 
road ;  and  when  he  returned  to  Europe 
he  was  enabled  to  give  so  sensational  an 
exhibit  with  his  four  and  twenty  magnif- 
icent lions  that  he  was  able  to  command 
a  salarv  of  $3,000  a  week  in  London. 
Paris,  and  Berlin. 

Prices  of  Animals 

A  good  Nubian  lion  is  worth  $1,000; 
a  Senegal  specimen,  little  more  than  half 
this  sum.  A  fine  tiger  is  also  worth  about 
$1,000.  In  Bengal,  where  the  most  beau- 
tiful and  largest  tigers  are  trapped,  there 
is  a  government  bounty  paid  on  each,  for 
the  annual  mortality  in  India  through 
tigers  and  snakes — chiefly  cobras — is 
something  appalling.  The  long-haired 
Chinese  and  Siberian  tigers  bring  as 
much  as  $1,300;  and  other  very  valuable 
varieties  come  from  Persia,  and  Russian 
Turkestan. 

The  dealers  are,  of  course,  in  constant 
touch  with  explorers,  missionaries,  gov- 


I'lunuMit  ;ulniiui>tr;itors.  and  others  In 
Afric.i.  .\sia.  the  Dutch  Indies,  and  other 
regions.  When,  for  e\ami)le.  the  Rus- 
sian explorer.  Prjevalsky.  announced  in 
scientific  circles  some  years  ago  that  he 
h;iil  discovered  in  the  Central  .\sian  des- 
erts of  Sungara  a  new  variety  of  wild 
horse,  the  1  lagenhecU  peojjle  resolved  to 
procure  some  S])ecimens,  regardless  of 
expense.  Ihil.  itf  course, 
.'in  expediliiin  of  such 
ViagnituiK-  w;is  liardh 
likely  (o  be  nn<UTtak(.'n 
witli<iut  at  le.ist  a  few 
<1  e  li  n  i  t  e  commissions. 
Tlnse  were  secured 
from  the  wealthy  Zoo- 
logical Society  of  Lon- 
don and  from  several 
private  scientists  of  rank 
and  wealth  like  the  Duke 
of    I'edford. 

In  due  time  the  1  lag- 
cnbeck  expedition,  hav- 
ing crossed  European 
Russia  and  Siberia, 
emerged  on  the  northern 
border  of  the  great 
Gobi  desert,  and  made 
for  a  village  of  the  Khir- 
giz  horsemen  —  those 
strange  nomads  who 
correspond  exactly  to  the  desert  Bedouin 
of  Arabia  and  dwell  in  tents  of  (darnel-hair. 
As  many  as  2,000  of  these  semi-savage 
gypsies  were  hired  as  guides  and  "round- 
ers-up ;"  and  then,  with  a  herd  of  tame 
brood  mares  in  foal,  the  entire  animal- 
hunting  army  set  off  through  the  dreary 
desert  in  search  of  the  wild  horses. 

The  adventures  of  the  expedition 
would  fill  a  book.  They  succeeded  in 
capturing  fifty  or  sixty  young  colts  of 
this  "new-to-science"  wild  horse  ;  and  the 
youngest  of  these  w'ere  cared  for  by  the 
mares  taken  with  the  party.  Some  idea 
of  the  distance  traversed  in  these  lonely 
Central  Asian  wilds  may  be  realized  from 
the  fact  that  it  was  three  months  before 
the  expedition,  turning  homeward, 
reached  even  the  nearest  station  on  the 
Trans-Siberian,  Railroad.  But  when, 
after  infinite  care  and  surmountal  of  dif- 
ficulties, these  strange  new  horses  were 
landed  safe  and  well  in  Hamburg,  Carl 
Hagenbeck  called  his  own  price.     For 
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some  of  the  finer  animals,  he  received  as 
much  as  $2,700  each. 

Protective  Game  La-ws 

One  is  not  surprised  to  hear  that  wild 
animals  are  growing-  scarcer.  The  ex- 
tinction of  the  giraffe,  the  doom  of  the 
elephant  and  the  rhinoceros — these  seem 
within  measurable  range.  For  years  the 
slaughter  of  African  elephants  for  their 
ivory  was  something  appalling.  Mr. 
Selous,  in  certain  seasons  in  the  Kilima 


jungle,  formed  of  massive  tree-trunks 
with  a  wide-stretching  V-shaped  mouth. 
Once  within  the  walls,  their  exit  is  barred 
by  a  contrivance  known  as  the  "Sander- 
son drop-gate,"  so  named  after  its  in- 
ventor, a  distinguished  British  ofificial  of 
the  Indian  Civil  Service.  The  excited 
captives  are  then  visited  by  a  troop  of 
tame  elephants  of  wondrous  intelligence, 
most  of  them  tuskers.  Each  wild  speci- 
men is  roped  between  two  tame  ones ; 
and  if  he  does  not  behave  himself,  his 


A  TROUPE  OF  GIRAFFES,  THE  MOST  DELICATE  OF  ALL  ANIMALS. 
These  strange  creatures  are  extremely  difl&cult  to  capture  and  bring  into  civilization.     Notice  how  awkward  it  is  for 

the  animal  to  pick  something  off  the  ground. 


'Njaro  region,  has  owned  up  to  200  tusk- 
ers a  month ! 

The  European  powers,  however,  es- 
pecially Great  Britain,  have  now  made 
stringent  game  laws  protecting  the  larger 
wild  beasts ;  and  any  sportsman  wishing 
to  shoot  a  rhinoceros,  elephant,  koodoo, 
or  giraffe  must  take  out  a  license  costing, 
in  some  cases,  $120  for  each  beast.  Of 
course  lions,  leopards,  and  other  large 
carnivora  generally,  are  excepted.  In 
India,  indeed,  the  Government  pays  a 
bounty  for  each  tiger  killed.  There,  too, 
the  wild  elephants  are  government  prop- 
erty, and  their  capture  the  work  of  a 
government  department. 

These  huge  creatures  are  enticed  into 
a  vast  "khecldah"  or  enclosure    in    the 


formidably  armed  guardians  give  him  a 
terrible  time. 

It  rarely  takes  more  than  two  or  three 
weeks  for  the  wild  elephant  to  become 
tame ;  and  he  i-s  then  employed  as  an  in- 
dependent laborer  on  water-tank  con- 
struction, road-making,  and,  in  Burmah, 
stacking  teak  logs  in  the  great  saw-mills 
of  Moulmein  and  Rangoon.  He  is  a 
profitable  laborer.  His  life  is  long,  his 
strength  and  endurance  enormous,  while 
his  maintenance  in  forest  regions  costs 
nothing  at  all.  Unfortunately,  however, 
the  temper  of  the  elephant  is  uncertain, 
and  at  times  he  will  "strike"  work  and 
take  to  the  woods,  killing  and  destroying 
human  beings  and  property  in  his  path. 
Every  official  from    the    Himalayas    to 
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iiAi.i  LU'N  ANP  iiali--tk;hk. 

Two  "lion-lieers."  the  only  successful  srown-up  hybrids  of  their  kiiul  eTcr  raised. 


CoIonilK)  knows  what  a  "rocfui?"'  cicpliant 
is.  (^nc  case  is  on  rccortl.  in  which  a 
country  300  S(|uare  miles  was  terrorized 
anti  tlcvastateil  hy  a  "rop^ue"  tusker.  This 
creature  seemed  to  bear  a  charmed  Hfe. 
Hundreds  of  bullets  were  fired  into  him 
bv  soldiers,  civilians,  and  natives,  yet  he 
seemed  none  the  worse.  He  would  lie 
up  in  the  junsjie  by  day.  coming-  forth  at 
night,  screaming  and  trumi)eting,  to  de- 
stroy whole  villages,  wrecking  the  houses 
and  killing  such  inhabitants  as  he  could 
overtake,  by  snatching  them  up  with  his 
trunk  and  hurling  them  against  trees. 
The   Lieutenant-Governor  of  the   Doni- 


Bringing  Up  Baby  Li  n-Tigere  bv  Hand. 


bav  Presidency  was  iinally  obliged  to 
send  out  soldiers  and  artillery,  wliere- 
u|)ini  the  big  "rogue"  was  slain.  Mis 
skull,  wonderfully  riddled  with  holes  and 
bearing  an  inscribed  brass  plate  with  his 
luritl  record,  may  now  be  seen  in  the 
Natural  History  Museum  at  South  Ken- 
sington, London. 

But  while  the  Indian  elephant  is  al- 
ways available,  his  African  brother  is 
extremely  scarce  in  the  market.  Only 
about  five  have  been  imported  into 
Europe  since  1880.  A  good  African 
tusker  will  fetch  up  to  $2,500,  wdiereas 
an  Indian  elephant  may  be  worth  only 
half  this  sum. 

Other  Big  Game 

Giraffes  are  rarest  of  all.  At  one  time 
the  London  Zoo  had  a  standing  offer  of 
$5,000  for  a  good  adult  bull.  Not  only 
are  they  scarce  in  Africa,  but  the  work 
of  transporting  them  over-sea  is  the 
despair  of  every  wuld-beast  importer. 
And  even  when,  after  infinite  solicitude 
and  care,  they  are  landed  safely  in  New 
^'ork,  Hamburg,  or  London,  they  are 
apt  to  die  like  a  flower,  so  delicate  are 
these  most  curious  of  creatures. 

Zebras  are  more  than  plentiful ;  and 
to  this  day  the  Athi  Plains  of  Somaliland 
are  fairly  alive  with  them.  Interesting 
experiments  have  recently  been  made  by 
crossing  them  with  horses,  and  obtaining 
a  new  kind  of  mule  for  hard  w'ork. 
■  Naturally,  a  man  like  Carl  Hagenbeck 
could  write  a  book  of  exciting  adventures 
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/hich  would  transcend  any  boy's  story 
liat  fiction  writer  ever  turned  out.  His 
ght  with  a  huge  Indian  leopard  that  got 
30se  on  board  ship  and  turned  on  its 
•ursuers  in  the  dark  recesses  of  the 
tokehold ;  his  miraculous  escape  from 
n  enraged  bull  tusker  who  did  not  want 
3  be  sent  away  and  so  drove  his  great 
Lisks  with  five-tort  momentum  at  his 
laster — only  to  find  his  victim's  body 
afe  between  those  tusks — these  are  but 
ncidents  in  this  great  dealer's  life. 

Asked    what    rates    of    insurance    are 
noted  him  on  his  living  freight  during 


at  festive  parties,  tigers  that  draw 
chariots  as  though  for  jovial  Bacchus 
himself,  or  seals  that  juggle  with  fiery 
brands.  Hither  come  the  great  circus 
companies'  buying  agents  in  search  of 
novelties  ;  and  such  is  public  appreciation 
that  a  new  feat,  a  clever  idea  in  training, 
may  actually  double  a  wild  beast's  value 
in  the  market. 

Cross-Breeding  and  Acclimatization 

Mr.  Hagenbeck  has  even  essayed  to 
produce  entirely  new  animals,  for  which 
purpose  he  is  always  cross-breeding,  as 


BEGINNING  THE  EDUCATION  OF  NEW  ARRIVALS. 
Posing  the  lions  and  tigers. 


its  transit  through  jungle  and  desert  and 
sea,  Mr.  Hagenbeck  replied,  "I  do  not  in- 
=Aire  at  all.  I  find  it  pays  me  better  to  take 
the  risk  myself." 

Performing  Animals 

A  most  lucrative  branch  of  traffic  in 
wild  beasts  is  the  sale  of  performing  an- 
imals. At  Stellingen  there  are  regular 
"schools"  or  "academies"  wherein  wild 
animals  are  educated,  whether  they  be 
boxing  kangaroos,  wrestling  lions,  ele- 
phants that  are  their  own  chauffeurs  in 
motor  cars,  polar  bears  that  drink  toasts 


though  growing  orchids  instead  of  deal- 
ing in  wild  beasts.  Among  the  products 
of  his  experiments  are  huge  felines  that 
are  neither  lions  nor  tigers,  but  both,  with 
the  one  brute  for  father  and  the  other  for 
mother  ;  also  "zebrules" — another  new 
cross  between  horse  and  zebra.  More- 
over, having  for  many  years,  in  common 
with  other  great  importers,  lost  heavily 
through  deaths  due  to  clin-fatic  causes, 
he  is  now — and  with  marked  success — 
trying  to  "harden"  both  birds  and  beasts 
by  compelling  them  to  winter  in  the  open 
air. 


394 


THE   TF.CHMCAL    U'ORin   MACAZIXE 


The  inception  of  this    huj^e    hi.siness      heast  catchers  to  various  Mrito.Mr 
was  cunons.     1  he  el.Ier  I  Iaj.^enl,eck  was      in   Africa  a,ul    Asia        '  "^ 

a  hsliernian  sixty  years  a^n>.  ami  tlie 
nucleus  of  the  present  world-enihraciiiq 
connection  was  six  poor  htile  seals  whidi 
IIaKcnl»eck  /-.V,-  picked  up  on  liis  travels  ! 


Bands  Establishment  In  New  York 

On    a    much    smaller    scale    are    the 


pouUs 
c  also  has  over 
twenty  men  at  work  for  him  in  South 
America.  hesidrs  camel  -  hunters  in 
Southern  Siheria  and  his  ti^vr-lrai)i)ers 
"1  l''^-ni;al.  Air.  I'.artds.  Imwever.  has 
a  low  opmioii  ot  (111-  methods  employed 
hy  native  trappers  to  .secmv  a.liilt  speci- 
mens.      'JIkv   diir  ;i   pit     ^.,,^.^.r   j^    ^^.jjij    1^^,^^ 


XerwC  1  ^\'-   ^^'1''""    ^•'''''^'  "•      ^'"^-  ^'"^^  ^'^^"  tether  a  live  ^oat  or 'sii;;;, 
Ncu   \ork.  who  has  a  h.o;  annual  park      in  such  a   wav   ih.u     ,lu.    I?  ;,,;,;•;,;'; 


Getting  ready  to  hoist  them  onto  tlie  dock. 


out  on  the  meadows  of  Xew  Jersey.  He 
sells  many  lion,  tiger,  and  bear  cubs  to 
wealthy  families  as  children's  plavmates; 
but  one  is  not  surprised  to  hear  that  a 
few  months'  later  he  is  sent  for  to  take 
away  at  any  price  the  now  huge  and  dan- 
gerous pets  that  affright  the  neighbor- 
hood. 

^Ir.   Cartels  sends  out  liis  own  wild- 


er leopard,  sprmging  for  its  prev,  must 
tall  mto  the  pit.  Frequentlv  this  pit 
bristles  with  stakes  of  iron  or'hardwood, 
so  that  if  the  brute  is  not  killed  outright' 
he  is  at  least 'maimed  and  injured  and' 
may  die  whilst  thev  are  hauling  him  out 
with  nets  and  nooses.  Mr.  Bartels 
catches  huge  pythons  in  Sumatra  and 
Java  simply  by  gorging  them  with  dead 
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meat  and  then  bundling  them  into 
blankets  inside  a  crate  or  case.  The  death 
losses  attending  the  transportation  of  the 
mimals  from  their  native  habitat  to  New 
York,  is  fully  twenty  per  cent.  Some- 
times an  efitire  liner  or  tramp  steamer 
is  chartered  for  the  transport  of  a  big 
:onsignment.  Nothing  must  interfere 
with  the  care  and  attention  lavished  on 
the  creatures  during  the  voyage.  If  a 
python's  well-being  call  for  another  live 
^oat,  he  must  have  one.  Live  cows  are 
zarried  for  milk  for  the  monkeys  and 
'babies"  generally.  And  there  are  live 
rabbits  and  rats  for  the  snakes ;  horse 
flesh  by  the  ton  for  the  fclidcr,  and  bales 
Df  green  food  for  the  elephants,  besides 
nedicines  and  delicacies.  Much,  very 
nuch,  depends  upon  care  in  all  details 
Iviring  the  voyage.  Tens  of  thousands 
Df  dollars  worth  of  property  in  wild 
3easts  may  be  saved  in  this  way. 

In  storms,  frequently,  dangerous  an- 
imals get  loose,  and  men  perform  deeds 
3f  daring  with  no  thought  of  the  news- 
paper paragraph.  Just  think  how  a  man 
:nust  feel  who  passes  down  the  gleaming, 
roaring  aisle  of  crazy  cages  on  a  stormy 
night,  and  finds  that  a  fifteen-foot  Bengal 
tiger  is  missing !  Where  is  he  ?  Will  he 
>pring  and  kill  from  some  dark  corner? 
'Vnd  anyhow, how  is  he  to  be  got  back  into 
mother  cage  with  the  ship  heaving,  rol- 
ing,  and  pitching  in  a  heavy  sea?  Nor 
is  the  "vet"  to  be  envied.  An  elephant 
with  toothache  (diseased  tusk)  is  a 
mighty  perilous  patient  for  any  dentist. 
A.  fifteen-foot  alligator  with  ulcerated 
^ums  is  also  a  problem  calling  for  blind- 
folding, ropes,  levers,  and  much  vigor, 
besides  professional  insight.  There  are 
also  lions  to  be  dosed  for  colds,  and 
Dperated  on  for  ingrowing  claws. 
Chloroform  is  given  these  by  means  of 
a     saturated     sponge.     Monkeys    sufifer 


from  almost  every  ailment  known  to 
man,  including  consumption ;  and  if 
bandages  be  put  on  them,  their  mischiev- 
ous hands  must  in  some  way  be  kept 
from  undoing  the  surgeon's  good  work 
out  of  sheer  curiosity  and  folly. 

It  is  'not  surprising  that  three  men 
practically  monopolize  the  wild-beast 
traffic  of  the  world.  But  these  make 
money.  When  Mr.  W.  Simpson  Cross, 
now  head  of  the  firm  of  Cross  of  Liver- 
pool, -secured  a  pygmy  elephant  three 
feet  high  and  weighing  but  120  pounds, 
he  was  fairly  besieged  with  telegrams, 
"Have  bought  baby  elephant  at  your  own 
price.    Wire  acceptance." 

The  Cross  establishment  being  in  the 
heart  of  a  city  with  over  a  million  in- 
habitants, has  had  more  than  its  share 
of  exciting  episodes.  At  one  time  the 
premises  caught  fire.  Mr.  Cross  did  not 
dare  to  liberate  the  lions  and  tigers  when 
it  was  found  to  be  impossible  to  get  them 
out  otherwise.  He  -lost  $80,000  worth 
of  wild  animals,  birds,  and  reptiles  in  that 
fire.  The  elephants  were  led  out,  frantic 
with  terror,  and  one  of  them  assaulted 
a  street-car,  with  no  thought  of  subse- 
quent action  for  damages ! 

It  is  strange  how  careless  these  great 
animal  dealers  become  in  handling  wild 
beasts  and  deadly  reptiles.  They  look 
upon  their  rhinos  and  lions,  tigers  and 
bears  and  cobras  and  crocodiles,  much 
as  the  stockman  regards  his  flocks  and 
herds — no  more,  no  less.  It  is  told  of 
Jamrach,  formerly  a  well-known  dealer 
of  London,  that  on  going  down  to  his 
establishment  one  morning,  he  burst  out 
wrathfully  to  his  lion-keeper,  "I'm  beset 
at  home  as  well  as  in  the  dens.  Here's 
my  wife  actually  saying  that  she  won't 
allow  the  boa  constrictors  any  longer  to 
sleep  under  our  bed  even  in  the  coldest 
weather !" 
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and  the  nobleness  that  lies 
sleeping  still  but  never  dead, 
Will  rise  in  majesty  to  meet  thine  own. 


Bridge-Building  in  the  Jungle 

Great  Cantilever  over  the  t.ortfc  of  the  Oiuc  Mysterious  Victoria  Falls,   Now 
a  Link  in  the  Cape-to-Cairo  Railway  Route 


By  GLORGE  R,  METCALFE.  M.  E. 

Foriiicily  Technical  Kilitor,  .SV»,v/  Kaihiuiv  Kmr-.v 


A\  oiipinccrinqf  font  nt  consi«kraliIr 
Mia^iiitiido  lias  recently  been  ac- 
ct)ini)lislKHl  in  the  erection  o{  a 
large  cantilever  bridj^e  over  the 
Zambesi  river  near  tlie  threat  \'ictoria 
I'alls  in  Africa.  This  bridj^c  forms 
a  part  of  the  jK-rmanent  way  of 
the  Cape-to-Cairo  Railway,  which  is 
to  connect  Etrypt  with  ."^outh  Africa. 
At  the  point  where  the  bridije    crosses 


Central  Span  of  Great  Bridge  over  Gorge  near  Victoria  Falls, 
River  Zambesi,  Rhodesia. 


the  Zambesi  ri\cr.  is  a  jj^orfi^e  4_'() 
feet  his^h,  and  tlu'  l)ri(lj4-c  crosses  the  tup 
of  the  .u'or^-e  aliiu)st  on  a  level  with  the 
top  (if  the  \  ictoria  I'^alls. 

Commimication  between  the  two  banks 
of  the  fforj^c  was  first  established  by 
means  of  a  line  rocket  fired  from  one 
bank  to  the  other,  and  by  drawin<j  ,over 
roj^es  of  g-radually  increasing-  sizes.  The 
two  sides  were  eventually  connected  by 
means  of  a  cable  2.7 
inches  thick ;  and  upon 
this  a  ]»londin  trans- 
porter was  operated. 
This  transporter  w  a  .'^ 
able  to  carry  a  load  of 
ten  tons ;  and  within  a 
few  weeks,  over  1,000 
tons  of  material  for  the 
bridge  and  the  roadw^ay, 
as  well  as  locomotives 
and  trucks,  in  pieces, 
were  conveyed  across 
the  gorge. 

The  bridge,  owing  to 
its  location,  had  to  be 
erected  on  the  cantilever 
principle,  each  side  being 
made  self-supporting, 
and  the  two  sides  grad- 
ually approached  each 
other  until  they  were 
finally  connected  at  the 
center.  The  total  length 
of  the  bridge  is  650  feet, 
of  which  the  central  span 
includes  500  feet.  This 
central  span  is  made  of 
20  bays,  each  25  feet 
long.  It  will  be  seen 
from  this  that,  during  its 
erection,  there  was  an 
overhang  on  each  side  of 
250     feet     before      the 
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VICTORIA  FALLS,  RIVER  ZAMBESI.  FROM  NORTH  BANK  AND  NEAR  THE  GREAT  BRIDGE. 


bridge  could  be  connected  together ;  and, 
owing  to  its  location  over  a  deep  gorge, 
there  was  no  possibility  of  using  staging, 
scaffolding,  or  other  similar  aids  in  its 
erection.  To  counteract  this  weight  of 
several  hundred  tons  on  the  overhanging 
ends,  a  cable  was  made  fast  to  each  of 
the  unfinished  sections,  and  was  carried 
upward  to  the  shore  ends,  where  it  was 
anchored  to  the  bank.  All  the  riveting, 
lighting,  and  transporting  were  done  by 
electricity. 

During  a  considerable  portion  of  the 
year,  the  bridge  is  surrounded  by  a  cloud 
of  mist  from  the  falls,  and  this  makes 
its  protection  from  rust  a  problem  of 
great  importance.  During  the  erection 
of  the  bridge  every  piece  was  carefully 
inspected,  all  signs  of  rust  were  removed, 
and  a  special  coating  of  waterproof  paint 
was  used.  The  finishing  coat  of  the 
bridge  will  be  of  a  dull  gray  enamel,  this 


shade  being  selected  so  as  to  allow  any 
signs  of  rust  to  show  prominently. 


General  View  oi-  the  Victoria  Falls  Bridge. 


Wonder  Cities  of  Electricity 

Soot,  Du5t,  Smoke.  Dirt.  Noise,  and  Confusion   Hnni^hed  by  the  Establishment  of 

Great  Central  Power  Stations 


By  S.  MORGAN   BUSHNELL 
Kleclrical  Kneiiiecr 


Till',  aqo  in  which  wc  live  may 
justly  he  callcil  the  ai;c  of  iiic- 
chaiiical  power.  In  every  realm 
of  industry,  manual  ami  ani- 
mal labor  have  been  supplanted  niore 
aiul  more,  uiitil  to-day  the  main 
jiortion  of  the  world's  work  is  performed 
by  machinery.  I'or  this  reason  the  eco- 
nomical ]>ro(lucti(Mi  and  distribution  of 
power  is  the  j^reatest  i)roblem  of  the  a.c^e. 
I'ntil  within  a  few  years,  power  has 
for  the  most  jiart,  been  produced  in  com- 
paratively small  amounts.  If  one  will 
take  a  bird's-eye  view  of  any  of  our  large 
maiuifacturitig  cities,  he  will  see  a  land- 
scape studded  with  great  chimneys,  iron 
stacks,  or  tile  smoke-llues,  each  of  them, 
at  successive  portions  of  the  day,  pouring 
forth  dark  volumes  of  pulverized  carbon. 
These  stacks  and  smoke-flues  connect 
with  boilers  which  supply  steam  for 
small  power  plants  located  throughout 
the  business  and  manufacturing  districts 
of  the  city.  Such,  to  a  large  extent,  are 
the  conditions  of  municipal  power  pro- 
duction as  we  find  them  to-day ;  but  these 
conditions,  in  all  probability,  will  be 
largely  modified  in  the  near  future. 

Evoluton  of  the  Central  Station 

During  the  past  ten  years,  a  great 
change  has  commenced  in  the  methods 
of  producing  power,  due  to  new  methods 
in  the  generation  and  transmission  of 
power  by  means  of  electricity.  Develop- 
ments along  this  line  have  been  extremely 
rapid.  At  the  time  of  the  invention  of 
the  Edison  three-wire  system,  and  the 
starting  of  the  various  Edison  stations  in 
the  large  cities  of  the  United  States  about 
twenty  or  twenty-five  years  ago,  it  was 
claimed  that  this  new  system  would  en- 
able central  stations  to  transmit  electric 
power  and  lighting  economically  over  a 
radius  of  one  mile.  This  seemed  to  some 
to  be  an  extravagant  assertion  ;  but  it  was 


only  a  few  y<'ars  hefore  it  was  (leiiion- 
slrated  to  be  a  ])ractieal  and  siiccessfp.l 
proposition. 

The  use  of  alternating  currents  at  high 
potentials,  enables  the  central  station  to- 
day to  exceed  l)y  far  the  one-mile  limit; 
and  j)ower  is  being  transmitted  from  the 
large  stations  to  distances  which  would 
scarcely  have  been  dreamed  of  twenty 
years  ago. 

The  old  idea  of  a  central  station  was 
a  power  house  located  near  the  center  of 
a  distributing  system — necessarily  located 
near  the  center  in  order  to  secure  an  eco- 
nomical transmission  of  current  to  the 
various  consumers.  To-day,  large 
power  stations  arc  being  constructed, 
w'hich,  instead  of  being  located  near  the 
center  of  the  district  to  be  sui)plied,  are 
installed  miles  away,  either  at  some 
waterfall  or  at  some  point  where  coal 
can  be  easily  secured  and  where  ample 
water  supply  for  condensing  ])urposes 
will  be  constantly  on  hand. 

The  size  of  generating  units  has  had  a 
growth  ecjually  rapid.  Twenty  years  ago, 
the  100-kilowatt  dynamo,  manufactured 
by  the  Edison  Works  at  Schenectady, 
New  York,  was  the  largest  electric  gen- 
erator produced.  At  the  time  of  the 
World's  Fair  in  Chicago  in  1893,  the 
1 ,000-horse-power  "Jumbo"  generating 
unit  exhibited  by  the  General  Electric 
Company  was  considered  an  experiment. 
To-day  the  large  central  stations  are  pre- 
pared to  install  direct-connected  steam 
turbine  generating  units  having  a  maxi- 
mum capacity  of  1.5,000  horse-power  on 
a  two-hour  basis. 

Water-Power  Development 

In  this  transition  from  the  period  of 
small  power-producing  units  to  that  of 
the  great  power  stations,  perhaps  the 
most  notable  factor  has  been  the  rapid 
development  of  power  supplied  from  the 
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rivers  and  waterfalls  at  various  points 
throughout  the  country.  In  order  to  real- 
ize the  great  change  that  has  taken  place, 
let  us  note  a  few  instances. 

The  city  of  Montreal,  in  Canada,  is 
supplied  with  power  for  lighting  by 
twelve  750-kilowatt  three-phase  dynamos 
located  at  the  Lachine  Rapids  Water- 
Power  Plant  more  than  five  miles  away. 
This  -power,  when  reduced  to  16-candle- 
power  lamp  equivalent,  gives  an  aggre- 
gate capacity  of  over  175,000  lights.  A 
still   later  development   is  the  transmis- 


Transmission  Plant  of  the  Spring  River 
Power  Company. 

California,  for  a  number  of  years,  has 
been  noted  on  account  of  its  various 
power  transmission  plants,  in  which  the 
power  of  the  melting  snows  on  the  moun- 
tain tops  50,  75,  and  100  miles  away  is 
transformed  into  electric  energy  in  the 
cities  of  Sacramento,  San  Francisco, 
Santa  Anna,  and  Los  Angeles.  A  similar 
development  may  be  seen  in  the  State  of 
Washington,  where  glacier-born  streams 
of  Mount  Tacoma  (Rainier)  now  supply 


CANAL  AND  DAM  AT  SPIER  FALLS,  NEW  YORK. 
One  of  the  principal  power  stations  of  the  Hudson  River  Power  Company. — View  taken  October  .5,  1904. 


sion  of  20,000  horse-power  to  the  same 
city  from  the  Shawinigan  falls.  Here 
a  lOO.OCO-horse-power  plant  has  been 
constructed  so  as  to  utilize  the  power  pro- 
duced by  the  St.  Maurice  river  through 
a  drop  of  140  feet.  These  falls  are  lo- 
cated 85  miles  from  Montreal,  and  the 
];ower  is  transmitted  over  a  pole  line  at 
a  pressure  of  44,000  volts. 

The  world  has  recently  had  its  atten- 
tion drawn  to  the  wonderful  develop- 
ments of  the  lead  and  zinc  mines  of  Jop- 
lin,  Alissouri.  During  the  past  few  weeks 
a  new  plant  has  been  started ;  and  the 
power  to  operate  these  mines  will  be  sup- 
plied from  the  Hydraulic  Electric  Power 


power  that  lights  the  streets  and  runs  the 
street-cars  in  the  cities  of  Tacoma  and 
Seattle. 

The  great  works  of  the  General  Elec- 
tric Company  at  Schenectady,  employing 
more  than  12,000  operatives,  are  largely 
run  by  power  sup])lied  from  the  Spier 
Falls  and  Mechanicsville  power  houses  of 
the  Hudson  River  Water  Power  Com- 
pany. The  new  plant  at  Spier  Falls, 
which  has  hardly  been  in  operation  for 
two  years,  has  a  capacity  of  about  30,- 
000  horse-power,  and  is  operated  in  con- 
nection with  a  number  of  other  water- 
power  plants  in  that  vicinity,  owned  or 
controlled  by  the  Hudson  River  Water 
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Power  Company.  These  power  plants 
not  only  provide  power  for  the  great 
factories  at  Schenectady,  but  also  furnish 
light  and  power  for  the  city  of  Albany, 
the  city  of  Troy,  and  other  towns  in  that 
vicinity. 

Turning  southward,  we  see  the  old 
City  of  Mexico,  commonly  regarded  as 
the  city  of  an  old  and  effete  civilization, 
governed  by  the  ancient  customs  of  the 
Aztecs  and  their  former  rulers,  the  J\Ion- 
tezumas.  But  even  here  we  find  a  city 
which  is  rapidly  advancing  by  the  utiliza- 
tion of  electrical  power.  The  electric 
lights,  street  railways,  and  various  man- 
ufacturing plants,  are  about  to  be  con- 
nected to  electric  power  transmitted  from 
the  Necaxa  Hydraulic  &  Electric  Power 
Transmission  Plant  located  at  the  falls 
of  the  Necaxa.  100  miles  away.  At  these 
falls,  situated  far  up  in  the  mountains, 
there  are  two  plants,  which,  when  com- 
pleted, will  have  a  combined  capacity  of 
over  80,000  horse-power.  Three  trans- 
mission lines  of  20,000  horse-power  each, 
are  already  run  to  the  City  of  Mexico ; 
and  from  Mexico  onward  to  the  mines 
of  Del  Oro,  another  line  carries  the  power 
71  miles  further.  In  other  words,  the 
power  used  to  operate  the  rich  gold  and 
silver  mines  of  Del  Oro  is  generated  171 
miles  away,  at  the  Necaxa  falls.  This 
power  is  transmitted  at  a  pressure  of 
60.000  volts;  and  we  are  told  that  the 
loss  in  the  transmission  line  at  full  load 
is  only  8  per  cent  at  the  City  of  Mexico, 
and  5  per  cent  additional  at  the  mines. 

Niagara's  Unrivaled  Po-wer 

But  perhaps  the  most  notable  and  in- 
teresting of  all  our  great  sources  of  hy- 
draulic energy  is  the  Falls  of  Niagara. 
Here  we  have  the  ideal  conditions  for 
a  great  water  power,  as  we  have  not  only  a 
large  and  steady  supply  of  water,  but  also 
a  sudden  fall,  which  means  the  location 
of  millions  of  horse-power  within  the 
short  radius  of  one  mile.  In  order  to  give 
a  little  idea  of  the  power  produced  at  this 
point,  let  us  enumerate  the  plants  which 
are  now  installed  or  in  process  of  con- 
struction, on  both  the  American  and  Can- 
adian banks  of  the  river. 

The  Niagara  Falls  Power  Company 
has  two  plants  located  on  the  American 
side  just  above  the  falls.  Power  plant 
No.  1  has  ten  5,000-horse-power  units. 


while  power  plant  No.  2  has  eleven  5,500- 
horse-power  units.  The  Niagara  Falls 
Hydraulic  Power  &  Manufacturing  Com- 
pany has  a  power  plant  located  on  the 
American  side  just  below  the  falls,  hav- 
ing a  present  capacity  of  about  40.000 
horse-power.  This  company  is  at  present 
building  a  new  plant  adjacent  to  the  old 
one,  which  will  have  an  additional  capaci- 
ty of  100,000  horse-power,  making  the 
total  capacity  of  this  company  140,000 
horse-power. 

On  the  Canadian  side,  the  Niagara 
Falls  Company  are  installing  eleven  ad- 
ditional units  of  10,000  horse-power  each. 

The  Ontario  Power  Company  has  a 
plant  located  just  below  Table  Rock  on 
the  Canadian  side,  in  which  they  have 
already  installed  four  10,000-horse-power 
units  ;  and  the  plans  of  their  plant  provide 
for  a  maximum  capacity  of  220,000 
horse-power.  The  Ontario  Power  Com- 
pany are  producing  electricity  at  a  pres- 
sure of  12,000  volts ;  and  this  voltage  is 
raised  by  step-up  transformers  to  60,000 
volts,  at  which  pressure  the  electric  en- 
ergy will  be  transmitted  to  Rochester, 
Syracuse,  and  other  towns  along  the  line 
of  the  New  York  Central  Railroad.  It 
is  said  that  the  system  of  trolley  lines 
running  from  Buffalo  to  Albany  will  soon 
be  operated  by  electricity  produced  by 
water  power,  the  western  half  to  be  sup- 
plied with  current  from  the  Ontario 
Power  Company,  while  the  eastern  half 
will  receive  its  supply  from  the  plants 
already  mentioned  of  the  Hudson  River 
Water  Power  Company. 

The  Niagara  &  Toronto  Company  are 
building  another  power  station  on  the  Ca- 
nadian side,  which  is  to  have  a  maximum 
capacity  of  125,000  horse-power;  and 
this  company  expects  to  suppy  electricity 
to  the  city  of  Toronto.  The  combined 
capacity  of  these  plants,  when  completed, 
will  amount  to  an  aggregate  of  over  700,- 
000  horse-power,  all  produced  within  a 
radius  of  one  mile. 

Chicago  a  Future  Electrical  City 

In  order  to  realize  what  this  means 
and  the  bearing  which  it  has  on  the  elec- 
tric city  of  the  future,  let  us  make  a  com- 
parison with  the  total  power  produced 
in  some  great  city.  Let  us  take  for  ex- 
ample the  city  of  Chicago,  which  is  pre- 
eminently   a    manufacturing    city,    and 
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which  requires  power,  not  only  for  us 
lar^c  operations  at  the  Stock  Vanls  and 
for  its  great  niannfacturini;  enteri)riscs 
Hke  the"  International  Harvester  Com- 
pany and  the  Illinois  Steel  Company, 
but  also  for  its  extensive  systems  of  local 
transportation,  which  require  immense 
steam  power-producins:  jilants.  A  care- 
ful examination  of  the  Stationary  Va\- 
gincer's  Directory  of  Illinois  issued  for 
the  year  VX)S,  shows  that  the  total  en- 
gine horse-i>ower  iti  Chicago,  exclusive 
of  the  Traction  Companies  and  the  Cen- 
tral Power  Stations  of  the  lulison  and 
Commonwealth  Companies,  amounts  to 
nearly  450.CXX).  The  Traction  Comi>anics 
have  a^  installed  engine  horse-power  of  a 
little  more  than  120.000  additional,  while 
the  Kdison  and  C\immonwealth  Compan- 
ies have  more  than  80.W0  horse-power. 
Adiling  these  items  together,  we  have  a 
grand  total  of  about  650.000  horse-power 
in  engines  installed  in  the  city  of  Chicago, 
these  engines  being  operated  from  high- 
pressure  steam  boilers. 

When  we  remember  that  this  650.000 
horse-jKiwer  is  largely  composed  of  com- 
paratively small  units,  we  can  readily 
see  that  a  single  plant  of  500.000  horse- 
power would  be  ample  to  sujiply  all  the 
power  required  for  the  electric  lighting, 
traction  systems,  and  factories  of  the  city 
of  Chicago.  If  the  above  estimate  of 
500,000  horse-power  is  correct,  then  the 
present  plants  of  Niagara  Falls,  when 
completed,  will  have  a  capacity  equal  to 
the  entire  power  requirements  of  Chicago 
with  about  200,000  horse-power  to  spare. 

Let  us  extend  this  illustration  a  step 
further.  The  city  of  Chicago  has  a  pop- 
ulation, in  round  numbers,  of  2.000.000; 
while  the  population  of  the  entire  coun- 
try, in  round  numbers,  is  80.000,000. 
Assuming  that  the  proportion  of  manu- 
facturing to  population  were  the  same 
throughout  the  country  as  it  is  in  Chi- 
cago, we  should  have  in  Chicago  about 
one-fortieth  of  the  mechanical  -power 
production  of  the  United  States. 

\\t  all  know,  however,  that  a  great 
portion  of  the  people  do  not  live  in  great 
manufacuring  cities,  but  live  in  the  coun- 
try, and  are  engaged  in  farming,  stock 
raising,  and  similar  pursuits.  It  is  safe 
to  say,  therefore,  that  the  power  used  in 
Chicago  will  form  a  considerable  fraction 


uf   the   entire  power    produced     in    this 
country. 

I'^xpert  hydraulic  engineers  tell  us  that 
when  the  i)resenl  ])lants  at  Niagara  I""alls 
are  completed,  and  the  full  700,000  horse- 
] lower  is  being  produced,  it  will  re- 
(|uire  but  a  small  fraction  of  the  water 
now  constantly  discharging  itself  over 
the  falls,  and  there  is  no  danger  that 
the  present  ])lants  will  in  any  wise  inter- 
fere with  the  beauty  and  grandeur  of 
this  gn-at  cataract.  It  is,  therefore,  not 
improbable  that  we  have  in  the  I'alls  of 
Niagara  sufficient  power  to  drive  every 
workshoj)  and  every  mill  from  Sandy 
I  look  to  the  Golden  CJate,  and  from  the 
Red  River  of  the  North  to  the  rolling 
waters  of  the  Gulf. 

Beauty  Not  Sacrificed 

The  power  houses  now  built  or  in  proc- 
ess of  construction  at  the  I'alls,  are  long, 
low  l)uildings  of  ornamental  stone ;  and 
where  it  is  practicable,  they  are  sur- 
rounded with  green  lawns  so  as  to  form 
an  attractive  picture.  The  entrance  to 
the  new  powder  house  of  the  Niagara 
Falls  Power  Company  would  be  entirely 
suitable  for  an  art  museum,  the  floors  of 
beautiful  mosaic  tile,  the  stairs  and  walls 
of  pure  marble,  and  the  soft  glow  of  in- 
candescent lamps  giving  to  the  beholder 
the  impression  that  he  is  in  the  doorway 
of  some  fairy  palace  rather  than  at  the 
entrance  to  a  huge  power  station. 

Long-Distance  Transmission 

In  the  August  (1905)  number  of  The 
Electrical  Age,  Mr.  Alton  D.  Adams  gave 
some  very  interesting  figures  showing  the 
])racticabilitv  of  transmitting  power  from 
Niagara  Falls  to  New  York  City,  and 
of  selling  the  energy  thus  transmitted  at 
rates  lower  than  the  present  prices  for 
electricity  in  that  metropolis.  If  this 
power  could  be  economically  trans- 
mitted to  New  York,  it  would  be 
but  a  step  farther  to  transmit  power 
from  the  same  source  to  Chicago.  But 
Chicago  need  not  depend  on  Niagara 
power.  To-day  there  are  two  out- 
lets from  the  Great  Lakes — one  by  way 
of  the  Niagara  river  and  the  St.  Lav^- 
rence  to  the  Atlantic  Ocean;  the  other 
by  way  of  the  great  Drainage  Canal  of 
Chicago  and  the  Illinois  and  Mississippi 
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rivers  to  the  Gulf  of  Mexico.  The  Drain- 
age Canal  Commission  is  now  engaged 
in  the  work  of  broadening  and  deepening 
the  Chicago  river  so  as  to  give  it  a  mini- 
mum width  of  200  feet  and  a  depth  of 
26  feet.    The  waters  of  this  river  do  not 


kilowatt  electric  generators  to  utilize  the 
Drainage  Canal  water  power  at  Lockport, 
111.  The  deepening  and  widening  of  the 
Chicago  river  is  expected  to  increase  the 
capacity  at  this  point  to  30,000  horse- 
power;  and  if  the    Calumet-Sag    aanal 


NECAXA  FALLS.  LOCATED  100  MILES  FROM  THE  CITY  Ul-   MEXICO. 


flow  into  the  waters  of  Lake  Michigan,- 
but  into  the  Illinois  river,  and  thence 
southward  to  the  Mississippi.  This  great 
canal,  which  was  constructed  to  provide 
a  drainage  system  for  the  city  of  Chi- 
cao-o  has  also  considerable  possibilities 
in  "the  wav  of  hvdraulic  power.  Already 
contracts  have  been  let  for  four  4,000- 


should  add  its  waters  to  the  Drainage 
Canal,  there  would  be  an  ultimate  capac- 
ity of  from  40,000  to  50,000  horse-power. 
But  Chicago  will  not  need  to  depend  on 
hydraulic  power.  We  have  .already  called 
attention  to  the  fact  that  in  the  main 
generating  plants  of  the  Central  Station 
Companies  there  is  a  capacity  of  more 
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than  80,000  horse-power  already  in- 
stalled. A  year  hence,  this  80,000  horse- 
power will  have  been  swelled  by  the  addi- 
tion of  60,000  horse-power  at  the  great 
Fisk  Street  Station  of  the  Commonwealth 
Electric  Company.  Assuming  that  the 
present  maximum  horse-power  required 
by  the  city  of  Chicago  is  500,000,  there 
would  then  be  about  one-quarter  of  the 
power  required  for  the  city,  located  in 
central  stations. 

In  the  annual  report  of  the  Department 
of  Electricity  for  the  city  of  Chicago,  is- 
sued December  31,  1904,  out  of  a  total 
of  incandescent  16-candle-power  lamp 
equivalents  of  2,068,159,  there  are  1,298,- 
321  reported  as  connected  to  the  central 
stations.  On  this  basis  it  is  fair  to  as- 
sume that  nearly  65  per  cent  of  the  in- 
candescent electric  lighting  in  the  city  of 
Chicago  is  already  supplied  by  the  cen- 
tral stations.  Furthermore,  it  will  be 
found  by  comparing  the  reports  of  for- 
mer years,  that  this  proportion  is  con- 
stantly increasing  in  favor  of  the  cen- 
tral station  service. 

Location  of  Generating  Station 

The  question  is  sometimes  asked,  Why 
do  not  the  great  Central  Station  Com- 
panies, which  depend  on  steam  generat- 
mg  plants  for  their  power,  locate  these 
plants  at  the  mines  where  coal  can  be 
procured  at  a  minimum  of  cost,  and  then 
transmit  the  electricity  at  high  voltages  to 
the  cities  and  towns  ?  The  answer  to  this 
lies  in  the  fact  that  the  cost  of  coal  is 
only  a  small  fraction  of  the  total  cost  of 
producing  electric  power ;  and,  further- 
more, the  cost  of  transporting  the  coal 
where  the  distance  is  only  100  or  200 
miles  is  only  a  fraction  of  the  total  cost 
of  mining  and  delivering  the  coal. 

On  the  other  hand,  the  supplies  for 
a  great  central  station  can  be  more  easily 
secured  at  or  near  the  city ;  and  the  cost 
of  transformers  and  expensive  pole-line 
construction  is  so  great  that  it  will 
largely  offset  any  saving  in  the  cost  of 
coal.  The  net  saving,  therefore,  would 
be  so  small  that  it  would  not  enable  the 
central  station  to  make  enough  difference 
in  its  rates  to  have  any  appreciable  effect 
on  the  volume  of  business.  For  example, 
where  current  is  sold  at  10  cents  a  kilo- 
watt-hour, a  saving  in  cost  of  1-10  of  a 


cent  per  kilowatt-hour  would  enable  the 
central  station  to  make  a  reduction  of 
only  1  per  cent  in  price. 

'But  the  main  point  of  disadvantage  in 
locating  a  plant  near  the  mines  would 
be  a  decreased  reliability  in  the  service, 
especially  in  the  larger  cities.  In  cities 
like  New  York,  Chicago,  and  Boston,  the 
conductors  for  supplying  current  to  con- 
sumers are  run  underground,  and  conse- 
quently there  is  less  chance  for  interfer- 
ence in  the  service  than  there  is  in  the 
case  of  pole  lines,  which  not  only  are  ex- 
posed to  danger  from  lightning  and 
storms,  but  are  more  likely  to  je  inter- 
fered with  in  other  ways.  It  is  the  ab- 
solute reliability  of  central  station  serv- 
ice which  appeals  most  strongly  to  the 
current  consumer  in  a  large  city;  and  in 
comparison  with  this,  a  difference  of  1 
per  cent  or  even  2  per  cent  in  the  price 
of  the  current  would  hardly  be  consid- 
ered. 

Furthermore,  the  modern  central  sta- 
tion is  well  equipped  in  its  arrangements 
for  coal  supply.  Coal  is  shipped  direct 
from  the  mines,  in  hopper-bottomed  cars, 
to  the  tracks  leading  alongside  the  central 
station.  At  this  point  it  is  dumped  into 
hoppers  which  lie  directly  below  the 
track  ;  and  from  these  hoppers  it  runs  into 
buckets  on  a  traveling  conveyor  which 
carries  the  coal  up  to  the  top  of  the  build- 
ing. At  the  top  of  the  building, 
these  buckets  are  tripped  at  various 
points  by  a  tripping  device,  which  can  be 
located  wherever  it  is  desired  to  unload 
coal.  In  this  way  the  coal  is  loaded  into 
great  hoppers  often  having  a  capacity  of 
more  than  100  tons  each.  From  these 
hoppers  the  coal  is  fed  down  to  the  front 
of  the  boilers  into  movable  chain  grates, 
which  act  as  automatic  stokers  and  sup- 
ply the  coal  automatically  to  the  boilers. 

From  the  above  it  may  be  seen  that  the 
amount  of  labor  expended  in  delivering 
the  coal  to  the  boilers  after  it  leaves  the 
mines,  is  reduced  to  a  minimum,  and  that 
the  cost  per  unit  of  power  must  be  cor- 
respondingly reduced.  So  thoroughly 
have  the  methods  of  handling  coal  and 
utilizing  steam  by  the  most  efficient  proc- 
esses, been  developed,  that  some  of  the 
large  steam  power-generating  stations  of 
to-dav  can  produce  power  as  cheaply  as 
some  hydraulic  power  stations,  especially 
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wIktc  the  water-power  station  has  hcen 
compelled  to  make  immense  investments 
in  dams,  sluiceways,  anil  other  controi- 
linj;  apiniratns.  thcrehy  entailinj^  a  hij;h 
l)roporlion  of  tixeil  charges.  The  tuily 
way  in  which  the  hydraulic  power  station 
can  l)ecomo  profitahle.  is  hy  producinijf 
power  on  a  lari;c  scale  :  and.  in  like  m.in- 
ner.  the  main  re(|uisite   for  a  profitahle 


the  fixed  annual  char.c:c  on  account  of  the 
initial  investment.  The  new  steam  tur- 
hine  i;eneratiiij;'  units  secure  the  produc- 
tion of  larj^e  (luantities  of  ])ower  with  a 
moderate  initial  investment  i)er  unit  of 
power,  therehy  inittiuL;;'  the  central  sta- 
tion in  a  position  to  compete  successfully 
with  the  isolated  sleam  ])lant  whether  it 
he  located  in  an  oflice  buildinj;,  a  store, 
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steam  power-generating  station  is  the 
production  and  sale  of  power  on  a  large 
scale. 

Function  of  the  Turbine 

Perhaps  no  other  one  thing  has  con- 
tributed more  to  the  economical  produc- 
tion of  power  in  the  steam-generating 
plant  than  the  invention  and  development 
of  the  modern  steam  turbine.  The  use 
of  the  steam  turbine  secures  high  speed 
in  large  units,  with  a  maximum  efficiency. 
This  not  only  reduces  the  size  of  the  tur- 
bine, but  also  the  size  of  the  electric  gen- 
erator ;  and  this  in  turn  reduces  very 
greatly  the  cost  as  compared  with  the 
slow-speed  engine  and  direct-connected 
dynamo.  A  large  element  in  the  cost  of 
power  from  the  electric  power  station  is 


a    hotel,    or   a    manufacturing   establish- 
ment. 

Abolition  of  Annoyances 

As  one  by  one  we  see  the  old  steam 
plants  in  our  large  buildings  discarded, 
w^e  begin  to  approach  the  realization  of 
the  ideal  electric  city.  The  tourist  when 
stopping  in  the  city  of  Niagara  I""alls,  not- 
withstanding the  immense  manufacturing 
industries  which  have  grown  up  there 
within  the  last  few  years,  will  see  almost 
no  chimneys  delivering  their  smoky  con- 
tribution to  the  otherwise  clear  atmos- 
phere. Here,  every  steam  plant  has  been 
shut  down,  with  the  exception  of  one  .or 
two  small  plants  in  which  it  is  necessary 
to  use  steam  in  the  treatment  of  wood 
pulp  for  the  manufacture  of  paper.     In 
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these  mills  the  power  processes  are  per- 
formed either  by  the  direct  agency  of 
water  power  or  by  electric  power  through 
the  agency  of  motors. 

The  visitor  to  some  of  the  model  fac- 
tories recently  built,  will  wonder  how  it 
has  become  possible  to  preserve  the  ab- 
solute cleanliness  that  is  found  on  every 
floor  and  in  every  department.  He  will 
find  that  small  electric  motors  have  dis- 
placed the  old  systems  of  shafting  and 
belts,  with  their  connections  from  floor 
to  floor,  their  rasping  noise  and  vibra- 
tion, and  their  accompanying  dust  and 
dirt.  The  result  is  the  ideal  workshop. 
Electricity  gives  the  most  perfect  light- 
ing, the  most  perfect  source  of  power, 
and  the  most  easily  manipulated  form  of 
heating,  whether  in  the  factory,  the  office, 
or  the  home. 

A  great  deal  has  been  said  in  regard  to 
the  smoke  nuisance  in  our  large  cities. 
To-day  that  problem  is  disappearing,  as 


one  by  one  the  large  stores  and  apart- 
ment houses,  which  formerly  took  their 
turn  in  contributing  to  the  murky  ^an 
hanging  over  the  city,  have  successively 
thrown  out  their  independent  plants  and 
selected  their  power  from  the  great  cen- 
tral station  source  of  supply. 

If  we  look  forward,  we  shall  see  the 
city  of  the  future,  with  its  beautiful  parks 
and  boulevards,  its  great  manufacturing 
enterprises,  and  its  magnificent  stores  and 
hotels,  all  illuminated  and  operated  by 
the  one  form  of  force  which  has  been 
found  to  be  applicable  to  every  human 
industry  and  every  energy-requiring 
process.  That  city  will  be  the  Electric 
City ;  and  the  power,  whether  from  a 
great  hydraulic  station  or  from  a  vast 
steam  generating  plant,  will  be  central- 
ized so  that  the  work  of  producing  the 
energy  consumed  may  be  carried  out  on 
a  large  scale  and  hence  on  the  most  eco- 
nomical basis. 


Dancing  Carnival  at  Binche 

The    Quaint    Custom    of  a    Little,    Old    Belgian    Town 


By  WILLIAM    G.  FRASER. 


THE  prosperous  little  country  of 
Belgium  abounds  in  most  pecul- 
iar manners  and  customs  and 
strange  Old-World  ceremonies, 
many  of  them  purely  pagan  survivals. 
For  example  there  is  the  Whit-Tuesday 
dancing  procession  at  Echternach,  when 
one  sees  an  entire  countryside — men, 
women,  and  children,  not  to  mention 
priests  in  full  vestments — gravely  danc- 
ing with  a  hop,  skip,  and  a  jump  through 
the  Old-World  streets  of  that  Luxem- 
bourg town. 

It  is  well  known,  too,  that  the  Flem- 
ish and  Walloon  peasants  are  very  te- 
nacious of  their  ancient  customs ;  and  of 
these  perhaps  the  quaintest  is  the  proces- 
sion of  Dancing  "Gilles,"  which  takes 
place  on  Shrove  Tuesday  in  the  pictur- 


esque little  town  of  Binche,  in  the  prov- 
ince of  Hainault. 

These  "gilles,"  or  dancing  men,  who 
form  so  peculiar  a  feature  of  the  Binche 
carnival,  are  famous  for  their  extraor- 
dinary head-dress — a  kind  of  silk  hat, 
such  as  was  worn  by  our  grandfathers, 
surmounted  by  magnificent  ostrich 
plumes  three  or  four  feet  long.  Besides 
these,  each  hat  is  provided  with  long, 
streaming  ribbons ;  while  the  "gille's" 
trousers  are  incongruously  decked  with 
exquisite  Mechlin  lace  and  ribbons  to 
match  those  streaming  from  his  hat. 

Each  "gille"  also  wears  a  grotesque 
mask  and  a  silken  belt  hung  with  many 
silver  bells.  His  entire  outfit  may  cost 
$50 — a  small  fortune  to  one  of  these  peas- 
ants.     The  "gilles"  are  selected  with  as 
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imich   care    by   the    Carnival    Coiiunittcc      cial  sacrilicc  wliich  tin-  straiii^r  incdia-val 

as  thoiijjh  they  were  actors  in  the  j;rcat      costume  ilcniaiuls. 

Passion    Play    of   (>bcr-Ainiucrs;au.      In  Shn-vc    Tucsdav    afternoon    sees    the 


h 


PROCESSION  OF  DANCING  GILLES  IN  FRONT  OF  THE  TOWN  HALL, 


fact,  the  honor  of  being  chosen  a  "gille" 
is  so  great  among  the  young  Lotharios 
of  Binche,  and  carries  such  prestige  with 
the  maidens  of  the  town,  that  the  young 
men  chosen  by  the  Committee  are  only 
too  pleased  to  make  the  necessary  finan- 


"gilles"  of  Binche  in  all  their  splendor 
of  feathers,  ribbons,  masks,  and  bells — 
200  of  them  altogether — parading  the 
streets  exactly  as  their  forefathers  have 
done  for  a  thousand  years.  Before  them 
go  the  brass  bands  and  musical  clubs  of 


DANCING    CARNIVAL    AT  BIN  CHE 


709 


the  city,  leading  the  way  towards  the 
Grande  Place.  The  "gilles"  invariably 
dance  as  they  walk ;  and  after  every  few 
steps,  with  one  accord  they  halt,  bow 
down  low,  and  then  straighten  themselves 
with  a  sudden  jerk,  that  the  jangling  and 
tinkling  of  their  bells  may  be  heard  afar 

off- 
There  is  great  excitement  in  the  little 
Old-World  town  as  the  "gilles"  come 
along  with  their  gay  streamers  floating 
this  way  and  that,  enveloping  them  in 
rainbows  of  color.  The  crowd  behind 
thump  their  wooden  sabots  on  the  stones, 
and  crane  eager  necks  to  see  when  the 
pelting  begins.  For  each  "gille"  carries 
a  straw  basket  hanging  from  one  side 
of  his  belt  and  filled  with  oranges. 

With  these  the  dancing  men  bombard 
the  crowd  as  they  prance  forward ;  and 
no  sooner  is  an  orange  basket  emptied 
than  it  is  filled  up  again  by  the  quaintly 
clad  boy  attendant  that  waits  upon  each 
"gille."  Villages  for  many  miles  around 
empty  themselves  into  Binche  on  the 
great  day  of  the  carnival ;  and  every 
man,  woman,  and  child  among  them 
makes  for  the  great  square  in  front  of  the 
Town  Hall. 

Here,  seated  on  a  gaily  decorated  plat- 
form, is  enthroned  the  Mayor  of  the  City, 
surrounded  by  all  his  municipal  officials. 
One  is  amused  to  note  that  in  this  remote 
and  sleepy  little  Hainault  town  there  is 
as  much  stately  form  observed  among 
municipal  officers  as  there  would  be  at 
the  Imperial  Courts  of  Berlin  or  St. 
Petersburg. 

The  queer-looking  dancing  men  dance 
more  wildly  than  ever  in  front  of  their 
Mayor ;  and  so  contagious  is  their  ex- 
ample that  presently  the  thousands  of 
spectators  begin  to  dance  too,  so  that  in 
a  few  minutes  one  sees  the  extraordinary 
spectacle  of  the  entire  Grande  Place, 
black  with  human  beings,  dancing  for 
dear  life! 

Here  are  elderly  ladies  weighing  more 


A  Dancing  Gille  at  the  Carnival  of  Binche, 
AND  HIS  Boy  Attendant. 

than  250  pounds;  there,  a  serious-eyed 
man  with  a  couple  of  infants  in  his  arms. 
All  are  dancing — an  entire  countryside; 
and  if  rain  comes  on,  the  spectacle  is 
still  more  bizarre  to  the  foreign  spec- 
tator at  an  upper  window,  who  sees  ten 
or  fifteen  thousand  umbrellas  capering  up 
and  down  below  him  to  the  wild  strains 
of  the  Walloon  bands. 

Only  when  positive  physical  exhaus- 
tion supervenes  does  the  crowd  cease  to 
waltz ;  and  then  men,  women,  and  chil- 
dren seek  their  own  homes  in  the  town, 
or  melt  away  into  the  fat  plains  of 
Hainault  to  their  own  remote  villages, 
feeling  sure  they  have  done  their  duty 
by  taking  part  in  the  strange  pageant,  as 
their  forefathers  have  done  before  them 
all  down  the  centuries. 


Voting  Machines  in  Use 

Piper  Ballot   Already  Done  Away  With  in  Hundreds  of  Cities.  Savintf  Time 
and  Mt)ncy  and  Preventing  Errors  and  Fraud 


Hy   ISAAC  N.   POWELL 
Chief  CIcik,  Hu.trii  uf  Election  Commissioners,  CliicuKO.  III. 

Sn'ftttern  of  th<r  /tirxfst  and  most  imf>ortant  S/ii/rs  -incluiiim;  A'fw  }'ori-,  Illinois,  Ohio, 
lotva,  Kansas,  and  California-- /uwc  ahtatly  f>asst-il  laws  Ifgalizini:;  the  use  of'i'otim^  mac /tines  in 
all  eUitions.  Hy  an  act  of  the  Fifty  fifth  Conj^ress,  their  use  was  lei;^alizetl  for  the  election  of 
Representatives  in  Confpess.  I  'otinx  machines  are  exclusiTely  used  in  JS7  cities  and  villages  in 
\ev>  York  alone,  and  in  many  municipalities  throughout  the  country. 


IF  faith  in  the  honesty  of  our  elections 
is  to  l)e  preserved,  some  method  of 
voting  must  be  provided  which  will 
more  nearly  eliminate  the  p(_)ssil)ility 
of  error  and  fraud. 

The  desire  for  a  change  in  the  method 
of  conducting  elections,  which  is  ai)pa- 
rently  uppermost  in  every  community. 
was  strongly  expressed  in  Chicago,  when, 
at  the  election  of  November  8.  1904.  the 
act  permitting  the  use  of  voting  machines 
was  adopted  bv  the  unprecedented  vote 
of  23^068  for.'  to  26.9^^0  against.  This 
extraordinary  vote  for  the  proposition 
was  not  the  result  of  any  agitation  in  fa- 
vor of  machines,  nor  was  it  a  protest 
against  the  present  form  of  ballot  on  ac- 
count of  any  frauds.  It  indicates  the 
voters'  belief  that  voting  machines  rep- 
resent a  system  more  in  keeping  with  the 
progress  of  the  times. 

Do  Not  Make  Voters  Honest 

While  voting  machines  afford  the 
greatest  safeguard  for  honesty  in  elec- 
tions now  available,  their  field  of  useful- 
ness in  that  direction  is  limited  to  their 
accuracy  in  counting  and  showing  the 
vote  actually  cast.  They  do  not  insure 
the  honesty  of  the  voter.  Xo  method 
has  as  yet  been  provided  which  will  ab- 
solutely protect  the  public  from  the 
fraudulent  voter.  But,  it  is  possible  to 
limit  his  activities  by  adopting  methods 
which  make  his  operations  difificult  and 
hazardous.  The  best  remedy  now  at 
hand  seems  to  be  the  voting  machine. 

Frauds  -and  conspiracies,  as  is  well 
known,  are  more  certain  of  consumma- 


tion w  hni  the  parties  interested  arc  re- 
duced to  the  minimum  number.  It  is  the 
idea  of  self-preservation  that  causes  most 
election  frauds  to  be  committed  after  the 
close  of  the  polls.  A  few  persons  can 
do  then  what  would  have  required  a  great 
number  while  the  polls  were  open.  One 
man  can  change  the  result  of  one  hun- 
dred or  more  ballots  honestly  cast,  with 
less  liability  of  detection  than  if  one  hun- 
dred fraudulent  voters  were  hired  to  cast 
those  ballots.  In  other  words,  it  is  easier 
to  secure  one  man  to  change  one  hundred 
ballots  than  to  secure  one  hundred  men 
to  cast  them  ;  and  while  the  fraud  per- 
petrated is  glaringly  visible,  the  culprit 
is  not  always  easily  apprehended.  The 
publicity  of  results,  and  their  quick  an- 
nouncement, is  one  of  the  surest  means 
toward  securing  the  honest  counting  of 
votes.  The  machine  not  only  permits  a 
person  to  cast  his  vote,  but  also  then  and 
there  counts  and  adds  it  for  the  candi- 
date of  his  choice.  The  fact  that  the  an- 
nouncement of  the  vote  is  practically  sim- 
ultaneous with  the  closing  of  the  polls 
eliminates  the  opportunity  of  manipulat- 
ing the  count  for  fraudulent  purposes,  as 
time  in  which  to  perpetrate  a  fraud  is 
an  exceedingly  important  factor  in  its 
execution. 

Greatest  Frauds  after  Polls  Close 

No  machine,  of  course,  would  be  capa- 
ble of  w^ithstanding  the  dishonesty  of 
those  who  had  to  do  with  its  preparation 
for  election  day.  The  same  criticism 
would  be  applicable  to  any  other  method 
of  voting.    The  fact  is,  how^ever,  that  the 
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greatest  election  frauds  are  committed 
after  the  closing  of  the  polls ;  and  it  is  at 
that  time  that  the  machine  performs  one, 
if  not  the  best,  of  all  its  functions,  inas- 
much as  it  furnishes  a  complete  detail  of 
the  vote  for  each  candidate  and  displays 
it  to  the  gaze  of  the  public  in  so  short  a 
time  that  conspiracies  and  collusions  are 
frustrated. 

Honest  men  are  essential  to  the  proper 
execution  of  any  task,  and  they  are  not  so 
rare  but  that  at  least  one  can  be  found  to 
act  as  watcher  in  each  precinct ;  and  one 
honest,  alert  man  can  foil  all  the  schemes 
of  those  daring  enough  to  attempt  an  out- 
rage against  the  public  franchise.  Most 
voting  machines  are  so  constructed  as  to 
afford,  by  means  of  special  mechanism, 
immediate  detection  in  the  event  of  their 
being  tampered  with. 

Absolute  Accuracy  Guaranteed 

Machines  are  accurate,  and  are  free 
from  political  bias — a  virtue  the  human 
family  lacks.  One  would  not  expect  them 
to  protect  us  against  our  own  ignorance 
and  inefficiency ;  and  yet,  in  fact,  they  do. 
The  writer  has  yet  to  see  any  machine 
that  would  permit  a  voter  to  spoil  a  bal- 
lot in  any  particular.  True,  the  machine 
will  not  require  a  voter  to  vote  for  all  the 
candidates  for  whom  he  is  entitled  to 
vote,  but  it  will  prevent  him  voting 
for  more  candidates  for  an  offfce  than  the 
law  permits  and  thereby  losing  his  vote 
as  to  that  office. 

At  the  election  in  Chicago  held  No- 
vember 7,  1905,  four  Judges  of  the  Su- 
perior Court*  were  to  be  elected.  There 
were  in  all  on  the  different  tickets  six- 
teen candidates  for  the  office.  A  voter 
using  the  paper  ballot,  had  he  voted  for 
more  than  four  of  these  candidates, 
would  have  lost  his  vote  so  far  as  the 
office  of  Judge  of  the  Superior  Court  was 
concerned.  Had  this  same  person  voted 
by  the  machine,  its  mechanism  would 
have  made  it  absolutely  impossible  for 
him  to  vote  for  more  than  four  candi- 
dates for  the  office  named. 

Small  Danger  of  Breakdo'wn 

There  is  in  the  minds  of  some  people  a 
fear  that  the  machines  will  get  out  of 
order,  break  down,  or  be  subject  to  some 
other  dire  catastrophe  while  in  use  at  an 


election.  It  is  possible  that  this  might 
happen.  But  if  persons  possessed  of  such 
fears  were  familiar  with  the  strain  and 
risk  of  preparing  the  present  paper  bal- 
lots and  getting  them  into  the  hands  of 
the  voter  on  election  day,  they  would 
doubtless  agree  that  the  danger  with  ma- 
chines is  no  greater  than  that  connected 
with  the  present  method. 

Machines  cannot  of  themselves  secure 
honesty  in  all  election  matters.  They 
will,  however,  greatly  reduce  the  oppor- 
tunities for  dishonesty.  Semaphores  have 
not  as  yet  been  able  to  insure  absolute 
safety  in  railroad  travel;  yet  no  one 
would  advocate  a  return  to  the  old  sys- 
tem of  sig-nals  on  account  of  the  wrecks 


The  Instruction  Model. 

that  have  occurred  by  reason  of  the  sema- 
phore's failure  to  perform  its  functions 
accurately  at  all  times. 

Are  Simple  to  Operate 

The  mechanical  construction  of  the 
average  voting  machine  is  not  compli- 
cated so  far  as  the  voter  is  concerned.  In 
fact  it  is  quite  simple  and  capable  of 
being  understood  by  the  most  inexpe- 
rienced. There  is  less  to  understand  and 
less  to  learn  in  voting  by  macliine  than 
by  paper  ballot.  Complaint  is  made  in 
some  quarters  that  the  voting  machine 
encourages  the  voting  of  the  straight 
ticket.  This  complaint  is  not  the  fault  of 
the  machine,  as  without  doubt  any  of  the 
machines  now  in  use  in  any  State  will 
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pi-rmit  as  many  difTiTi-m  kiiuls  of  votiiis;- 
as  the  law  of  that  State  allows.  X.>  ma- 
chine could  he  lej^ally  used  that  did  not 
permit  the  voter  as  j^^reat  latitude  as  tlie 
law  proviiletl  in  exj^ressincf  his  choice. 
'J'he  ditViculty  is  that  voters,  in  manv  in- 
stances, fail  to  inform  themsilves  suOi- 
ciently  heforc  entering  the  hooths  as  to 


General  View  of  Dean  Voting  Machine 

how  to  vote,  and  seek  to  blame  the  ma- 
chine or  the  system  for  their  own  in- 
efficiency. 

A  considerable  number  of  different 
makes  of  machines  are  now  in  the  mar- 
ket. Without  exception  they  all  make  it 
vastly  more  simple  to  cast  a  split  ticket 
than  under  the  Australian  method. 


Easy  to  Split  Tickets 

The  Australian  ballot,  when  the  law 
was  first  adopted.  an<l  afUr  its  initial 
use.  was  opposed  l)y  a  i^\\:\{  main  per- 
sons, and  its  repeal  advi)cated,  lor  the 
reason,  as  alleged,  that  it  encouraj^ed  and 
facilitated  the  votin;.;-  of  the  straij^ht  party 
ticket,  and  further  that  it  was  capable  of 
l)rini;'  understood  oiil\- 
by  tlu-  most  intelb^eiU. 
The  criticisn)  directed 
against  machines  has  the 
same  familiar  sound. 

I'.xperience  with  any 
real  reform  teaches  that. 
to  be  imderstood  and 
made  effective,  its  re- 
quirements m  u  s  t  be 
studied.  The  faith  that 
fi:oo(l  laws  will  automat- 
ically produce  good  re- 
sults is  too  much  relied 
upon.  The  determina- 
tion to  try  to  make  the 
best  use  of  the  means 
provided  for  the  accom- 
plishment of  desired  re- 
sults, is  the  spirit  that  is 
needed. 

It  is  the  almost  uni- 
versal exi)erience  that 
voting-  machines  present 
the  following  advantages 
over  any  other  method 
of  registering  the  will  of 
the  people : 

They_  compel  every  voter 
to  vote  in  secrecy. 

Tliey  make  it  mechanically 
impossible  to  cast  a  defective 
IxiUot,  In  Illinois  alone,  at 
every  general  election,  40,000 
\oters  lose  their  votes  be- 
cause of  wrongly  marked 
paper  ballots. 

They  cannot  be  made  to 
show  a  false  result. 

They  save  time  and  pre- 
vent errors.    _When  voting  is 
ended,  counting  is  ended. 
They    largely    reduce    the   cost    of   elections. 
The  city  of  Bufifalo,  N.  Y.,  saves  $12,000  over 
the  Australian  system  at  each  election. 

They   do   away   with   election   contests    and 
recounts. 

Should  be  Introduced  Gradually 

In  some  cities  the  election  authorities 
have  introduced  machines  in  all  precincts 
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Voter  About  to  Close  the  Curtain. 

simultaneously  and  caused  them  to  be 
used  the  first  time  throughout  a  whole 
city  at  once.  Better  results,  without 
doubt,  would  have  been  obtained  had  the 
machines  been  introduced  gradually — 
say  by  the  equipment  of  one-third  of  the 
precincts  at  each  succeeding  election  un- 
til the  full  quota  is' secured.  By  that  ar- 
rangement, the  election  authorities,  as 
well  as  the  voters,  would  have  gained  a 
familiarity  and  experience  beneficial  to 
both  ;  and  the  criticism  that  the  machines 
were  not  understood  would  not  now  be 
heard.  It  is  bad  policy  to  institute  a 
great  innovation,  such  as  the  installation 
of  a  large  number  of  voting  machines, 
without  first  gradually  educating  the 
community  to  its  use.  San  Francisco's 
experiment  would  undoubtedly  have  been 
more  satisfactory  had  the  authorities  in- 
troduced the  machines  gradually  instead 
of  placing  them  simultaneously  in  every 
precinct. 

Will  Cut  Down  Election  Expenses 

The  use  of  voting  machines  would  les- 
sen election  expenses.  At  present  Chi- 
cago has  1,254  election  precincts.  The 
use  of  machines,  based  upon  the  law, 
would  reduce  this  number  to  not  more 
than  900.  Estimated  on  that  basis,  the 
use  of  voting  machines  during  1905 
would  have  saved,  in  the  pay  of  judges 
and  clerks  of  election  and  in  rent  of  pol- 


ling places,  the  sum  of  $76,200.  Probably 
the  added  expense  of  storage  and  skilled 
care  of  the  machines  would  reduce  this 
saving  several  thousand  dollars. 

It  is  maintained  by  some  that  machines 
can  easily  be  made  to  record  or  add  in  an 
incorrect  or  fraudulent  manner,  by  such 
devices  as  rubber  bands,  toothpicks,  or 
screws.  To  anyone  even  partially  con- 
versant with  the  use  of  machines,  tam- 
pering, in  this  manner  seems  possible  but 
stupid.  That  part  of  the  machine  open 
to  operation  is  exposed  to  the  full  view 
of  the  voter,  and  is  practically  the  only 
part  handled  by  him.  It  does  not  appear 
possible  that  a  voter  would  purposely  de- 
prive himself  of  a  vote ;  and  if  he  saw 
such  a  device  attached  to  the  machine  and 
permitted  it  to  remain  there,  it  is  apparent 
that  he  would  be  of  no  greater  intelli- 
gence than  a  voter  who  would  accept  a 
ballot  already  marked  handed  to  him  by 
a  judge  of  election.  It  is  tantamount  to 
sa}ing  that  a  voter  would  willingly  see 
himself  robbed  of  his  legal  rights. 

At  the  election  of  November  7,  1905, 
Chicago  used  ten  voting  machines  of 
seven  different  makes,  all  of  which 
worked  satisfactorily  and  permitted  the 
returns  to  be  made  in  a  marvelously  short 
time  after  the  close  of  the  polls.  The  pre- 
cincts in  which  the  machines  were  used 
contain  voters  of  every  nationality  and  of 
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aliuost  every  de.c^ree  oi  iiuelligeiice.  It 
was  the  aim  of  the  election  authorities 
to  test  the  machines  under  all  possihie 
combinations  of  conditions.  In  no  in- 
stance was  diflioulty  or  inconvenience  ex- 
]XTienced,  or  anything-  hut  commendation 
of  the  machines  e\i)ressed.  Rivalry  ex- 
isted in  the  jirecincts  in  every  jiart  of  the 
city  to  secure  the  assitjnment  of  a  ma- 
chine, and  undoubtedly  the  voters  in  all 
the  precincts  would  have  been  pleased  to 
have  luul  the  machine  used  therein. 

Are  in  Line  of  Progress 

The   use   of   voting-   machines   for   the 
past  ten  years  ami  the  ciuistant  increase 


.should  be  discarded  and  something;  belter 
installed  in  its  place. 

We  have  honest  elections  in  (."hicai^o, 
and  the  writer  has  no  ])ersonal  informa- 
tion that  elections  in  other  communities 
are  not  of  the  srnne  character.  There  is 
a  feelini;"  apparent,  however,  that  a  better 
method  of  vt^tiuf.;;  is  available  than  by 
use  of  the  paper  ballot.  XD  diu'  will 
know  until  it  has  been  tried  ami  tesltil, 
what  advantai^es  the  machine  offers  in 
a  ,i;iven  community  as  com]xired  with  the 
]iai)er  ballot.  We  can  only  justify  our 
belief  in  its  eflicicncy  by  the  experience  of 
other  connnunities  and  the  ex])eriment 
made  in  a  limited  way  in  C'bica.^o. 


TOP  OR  FACE  OF   DEAN  VOTING   MACHINE. 

This  shows  a  vote  for  straight  Democratic  ticket  and  on  questions.    The  levers  by  which  the  votes  are  cast. 

located  under  the  front  edge  of  this  face,  are  shown  in  the  cut  on  page  712. 


in  the  number  in  operation,  is  evidence 
that  election  methods  are  keeping  step 
with  the  movements  in  all  other  lines  of 
progress.  The  people  are  no  longer  sat- 
isfied to  ride  in  canal  boats  or  slow-going 
coaches.  It  is  reasonable  that  improve- 
ments in  almost  every  line  of  civiliza- 
tion should  affect  the  voting  public, 
which  is  no  longer  content  to  tolerate  a 
slow  and  cumbersome  method,  however 
approximately  accurate  it  may  be,  when 
a  more  modern  and  absolutely  accurate 
system  is  to  be  had.  The  argument  that 
any  system,  no  matter  how  efificient,  will 
not  prevent  fraud,  does  not  avail.  It  is 
the  duty  of  the  authorities  to  install  the 
best  system  to  be  had  ;  and  when  that  be- 
comes  weak   and    subject    to   abuse,   it 


Information  gathered  from  many  dif- 
ferent parts  of  the  country  indicates  a 
healthy  degree  of  satisfaction  -and  con- 
tentment where  machines  have  been  used. 
The  manufacture  of  voting  machines  is 
yet  in  the  stage  of  infancy,  and  will  con- 
stantly improve ;  and,  as  their  use  is  ex- 
tended, their  weak  spots  will  be  discov- 
ered and  the  election  laws  will  be  modi- 
fied accordingly,  so  as  to  insure  a  great- 
er degree  of  accuracy  and  inviolability. 

Changes  in  Law  Necessary 

One  impediment  in  the  use  of  voting 
machines  in  some  communities,  is  the 
large  number  of  candidates  to  be  elected 
at  one  time.  This  can  be  avoided,  how- 
ever, by  causing  the  dates  of  the  election 
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for  some  of  the  offices  to  be  changed. 
Legislative  action  would  be  necessary ; 
but,  when  done,  the  merit  and  virtue  of 
voting  machines  would  be  greatly  en- 
hanced. We  have  too  many  elections  in 
Chicago,  and  elect  too  many  officers.  As 
a  change  in  either  seems  impossible,  the 
next  thing  most  desirable  would  be  one 
election  in  each  year,  to  be  held  in  No- 
vember, the  municipal  elections  being 
held  in  the  odd-numbered  years,  and  the 
County,  State,  and  Congressional  elec- 
tions in  the  even-numbered  years. 

In  a  number  of  scattered  communities, 
the  recent  election  has  demonstrated  that 
the  inactivity  of  voters  and  the  indiffer- 
ence to  election  laws  and  methods  in  such 
communities  have  been  chiefly  the  cause 
of  unpopular  results,  the  voters  seem- 
ingly being  ignorant  of  their  legal  rights. 
In  other  scattered  communities  it  has 
been  shown  that  where  a  quickened  pub- 
lic conscience  was  to  be  reckoned  with, 
whatever  the  system  or  the  law,  no  just 
complaint  as  to  the  results  has  been  made. 

Where  the  voting  machines  were  used, 


Voter  About  il 


1 !.  iii;  Party  Lever  of  His 
Choice. 


some  criticism  has  been  made  as  to  the 
character  of  the  voting  (as  to  the  num- 
ber of  straight  or  split  votes),  but  the 
honesty  of  the  voting  or  the  accuracy  of 
the  count  has  not  been  questioned.  Tlte 
experience  had  with  the  machines,  and 
the  advantages  they  offer,  seem  to  de- 
mand their  use.  The  necessity  for  their 
adoption  requires  no  argument. 


«^v^•v^^v^/^/^/^<^ 


Brilliants 


RT  tKou  -weary,  tender  heart  ? 
Be  glad  of  pain  ; 
In  sorrow,  sweetest  things  will  grow. 
All  flo'wers  in  rain. 
God  -watches,  and  thou  -wilt  have  sun 
^Vhen  clouds  their  perfect  -work  have  done. 


Sweet  friend,  perchance  both  thou  and  I, 

Ere  love  is  past  forgiving. 
Should  take  the  earnest  lesson  home, — 

Be  patient  -with  the  living. 


Through  love  to  light !      Oh  wonderful  the  way 

That  leads  from  darkness  to  the  perfect  day  ! 

From  darkness  and  from  sorrow  of  the  night 

To  morning  that  comes  singing  o'er  the  sea. 

Through  love  to  light !     Through  light,  O  God,  to  Thee, 

^Hio  art  the  love  of  love,  the  eternal  light  of  light ! 

— Richard  Watson  Gilder. 
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Diving  for  Salt  in  the  Dead  Sea 

Primitive  Industry  Pursued  Amidst  the  Awful  Desolation  of  the  Desert 


By  WILLIAM  GEORGE 


TllJ-.RE  arc  in  the  Holy  Land  but 
few  industries,  and  these  of  the 
luost  primitive  kind.  The  aw- 
ful desolation  of  the  Dead  Sea, 
however,  which  lies  nearly  1.300  feet  be- 
low the  level  of  the  Mediterranean,  is 
broken  here  and  there  by  the  salt-divers, 
whose  work  is  probably  as  ancient  as 
the  human  race  itself.  From  remotest 
antiquitv  the  salt  of  the  Dead  Sea  has 
been  collected  and  brought  to  the  Jeru- 
salem market,  where  it  is  used  for  cur- 
ing hides  and  for  domestic  purposes. 

The  entire  Sea  is  a  singular  phenom- 
enon. It  is  calculated  that  at  least  6,000,- 
000  tons  of  water  fall  into  it  yearly,  the 
whole  of  which  must  be  carried  off  by 
evaporation;  for  it  is  not  conceivable 
that  so  low  a  salt  lake  should  have  any 
outlet.  Nor  is  it  difficult  to  imagine  that 
the  sweltering  hot  and  dry  air  of  this 
region  should  be  capable  of  absorbing  so 
enormous  an  amount  of  moisture. 

Consequently  the  water  remaining  be- 
hind is  impregnated  to  an  extraordinary 
extent  with  mineral  substances,  as  \vell 
as  with  salt  of  great  strength,  which  it 
dissolves  from  the  beds  of  clay  on  the 
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Ixuiks.  Dead  Sea  water  contains  over 
25  per  cent  of  solid  substances,  of  which 
7  per  cent  is  chloride  of  sodium,  or  com- 
mon salt.  It  is  chloride  of  magnesium 
wdiich  gives  the  water  its  horribly  bit- 
ter taste  ;  while  the  chloride  of  calcium 
makes  it  feel  smooth  and  oily  to  the 
touch,  so  that  after  the  very  curious  sen- 
sation of  a  bath  in  the  Dead  Sea,  the 
skin   retains  an  oily  sensation. 

The  Dead  Sea  contains  no  living  crea- 
ture ;  sea  fish  put  into  its  waters  speedily 
die.  Xot  a  single  boat  navigates  its 
strange  waters  nor  is  there  any  sign  of 
life,  save  the  isolated  parties  of  salt- 
divers,  who  scrape  and  slowly  amass 
their  precious  glistening  heaps  of  crystal 
near  the  mouth  of  the  Jordan. 

When  a  sufficient  cargo  is  made  ready, 
a  long  string  of  camels  crosses  the  des- 
ert; and  the  salt  is  loaded  up  into  pan- 
niers or  "shwerries."  and  taken  into  Je- 
rusalem, where  it  finds  a  ready  market. 
Salt,  as  is  well  know-n,  has  been  used 
as  currency  from  time  immemorial,  just 
as  bricks  of  tea  Ave  used  to-day  in  Cen- 
tral Asia,  especially  in  the  borderlands 
of  China  and  Siberia. 


Vast  Water  Power  is  Wasted 

Great  Rapids  of  St.  Law^rence  River  Develop  More  Energy  than 

Niagara  Falls 


By  ALTON  D,  ADAMS 

Consulting  Engineer 


THE  Saint  Lawrence  river  devel- 
ops more  power  than  Niagara 
Falls. 

Between  Lakes  Erie  and  On- 
tario, the  Niagara  river  descends  327 
feet ;  and  from  Ontario  to  the  ocean,  the 
St.  Lawrence  falls  246  feet.  Of  the  en- 
tire difiference  between  the  Erie  and 
Ontario  levels  only  215  feet  are  covered 
by  the  upper  rapids  and  the  great  Cata- 
ract. Thus,  while  the  volume  of  St. 
Lawrence  water  is  larger,  its  total  de- 
scent is  also  greater,  than  that  of  the 
upper  rapids  and  Niagara  Falls  com- 
bined. 

Not  All  Po-wer  Can  be  Utilized 

But  not  all  of  the  power  in  St.  Law- 
rence waters  can  be  utilized.  At  Mon- 
treal, just  below  the  Lachine  rapids,  the 
water  level  of  the  river  is  18  feet  above 
mean  sea-level  at  New  York,  and  from 
this  point  to  the  ocean  no  power  can  be 
utilized.  So,  again,  from  the  head  of  the 
river  at  Lake  Ontario,  down  past  the 
Thousand  Islands  and  the  cities  of  Og- 
densburg  and  Prescott,  to  the  head  of  the 
Galops  rapids — a  distance  of  about  sixty 
miles — the  fall  of  the  St.  Lawrence  is 
only  about  four  feet.  But  from  the  head 
of  the  Galops  to  the  foot  of  the  Lachine 
rapids  at  Montreal — a  distance  of  some 
113  miles — the  fall  of  the  river  is  224 
feet.  All  water  that  passes  Niagara 
Falls,  save  the  small  amount  lost  by 
evaporation,  goes  down  the  St.  Lawrence 
River;  and  to  this  must  be  added  the 
discharge  of  many  small  rivers  in  the 
United  States  and  Canada  that  flow  into 
Lake  Ontario  and  its  outlet.  In  both 
tonnage  of  water  and  feet  of  fall  the  St. 
Lawrence  river  thus  has  greater  power 
capacity  along  this  113  miles  of  its  course, 
than  has  the  Niagara  from  the  head  of  its 


upper  rapids  to  the  foot  of  the  cataract. 
Neglecting  the  discharge  of  the  many 
smaller  rivers  that  join  the  Lake  Ontario 
system,  the  normal  flow  of  222,000  cubic 
feet  per  second  from  Niagara  alone  de- 
velops more  than  5,600,000  horse-power 
in  the  St.  Lawrence  between  the  head  of 
the  Galops  rapids  and  Montreal  island. 
If  the  fall  of  224  feet  were  evenly  dis- 
tributed along  this  113-mile  stretch  of 
the  river,  it  might  be  impracticable  to 
utilize  its  power;  but  such  is  not  the 
case.  The  fact  is  that  four  series  of  rap- 
ids, with  a  combined  length  of  44.6  miles, 
in  this  part  of  the  river,  have  a  total  fall 
of  205  feet.  The  Galops  rapids  are  the 
highest  of  the  series;  and  from  their 
head  to  a  point  15.4  miles  down  stream, 
the  fall  of  the  river  is  31.5  feet.  Then 
comes  a  stretch  of  15.7  miles  of  com- 
paratively smooth  river  to  the  head  of  the 
Long  Sault  rapids,  carrying  the  water 
level  down  44.5  feet  in  a  distance  of  6.7 
miles.  At  the  foot  of  the  Long  Sault 
rapids  is  Lake  St.  Francis,  whose  surface 
falls  only  0.9  feet  in  a  length  of  31  miles 
above  the  Coteau  rapids.  From  the  head 
of  these  last-named  rapids,  down  over 
the  Cedars  and  the  Split  Rock  and  Cas- 
cades, the  St.  Lawrence  drops  83.2  feet, 
in  14  miles.  This  brings  the  river  to 
Lake  St.  Louis,  on  which  there  is  a  fall 
of  only  L6  feet  in  level  for  its  length  of 
15.25  miles.  At  the  outlet  of  this  lake, 
the  river  makes  its  last  large  fall,  of  46 
feet,  over  8.5  miles  of  the  Lachine  rapids, 
and  thus  reaches  the  lower  end  of  the 
island  of  Montreal,  only  18  feet  above 
mean  sea-level  at  Governor's  Island,  New 
York. 

Canals  Are  Necessary 

From  the  above,  it  may  be  seen  that 
the  fall  of  the   St.  Lawrence  is  so  dis- 

{717) 


718 


TflE   TI'.CHMCAl.    WORLD   MAC.AZISE 


O    ^ 


St  3J 


s-picf-oy 


iva-aiMOU 


spicl-<?-y  ou\tto^-x 


O 

o 

i 


Gi  Tnv/-\uaoD/oxooj 


\yvawno<a  ivwoiivwa'axKii 


spid-Q-y^ 


np  sp\c£-^y; 


spid-<3-^  sdc>\-<59 


13^131  V3S-   J^V3W  STAOS'i^ J:3'3-^ 


tril)n(i'(l  (liat  r.ilhor  long 
canals  or  pipo  lines  arc.  as 
a  rnlo.  mccssarv  to  concen- 
trak-  (k'siral)lc  heads  of 
water  for  i)o\ver  |)ur])oses. 
Thns.  from  tin-  head  of 
'  ialojis  rapids,  a  canal  about 
\?A  miles  long  will  give  a 
fall  of  31.3  feet ;  from  the 
head  of  Long  Sault  rai)ids, 
a  canal  ahont  6.7  miles  long 
will  give  a  fall  of  44.5  feet; 
from  the  head  of  Coteau 
rapids,  a  canal  about  14 
miles  long  will  give  a  fall  of 
8vS.2  feet ;  and  from  the  head 
of  Lachine  rapids,  a  canal 
S..-1  miles  long  will  give  a 
head  of  46  feet,  neglecting 
the  moderate  slopes  neces- 
sary in  such  canals.  Galops 
and  Long  Sault  rapids  give 
76  feet ;  and  combining  the 
falls  along  the  Coteau  rap- 
ids, the  Cascades,  and  La- 
chine  rapids,  gives  129  feet 
—a  total  of  205  feet  fall 
that  is  capable  of  develop- 
ment for  power  purposes,  at 
moderate  cost. 

The  classification  just 
made  of  the  main  rapids  of 
the  St.  Lawrence  into  two 
upper  and  two  lower  sets, de- 
rives interest  from  the  fact 
that  the  two  upper  sets  of 
rapids,  with  their  combined 
fall  of  7.6  feet,  are  in  that 
part  of  the  river  which  sepa- 
rates the  United  States  and 
Canada,  while  the  two  lower 
sets  are  entirely  within  Can- 
adian territory.  Canada  thus 
has  the  exclusive  right  to 
about  63  per  cent  of  the 
power  of  the  St.  Lawrence 
that  can  be  most  readily  de- 
voted to  useful  purposes,  be- 
sides an  equal  right  with  the 
State  of  New  York  to  the 
remaining  Z7  per  cent. 

Vast  Amount  Could  be 
Developed 

Basing  calculations,  again, 
on  the  222,000  cubic  feet  of 
water      per      second,      dis- 
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charged  by  the  Niagara  rivei  at  its  nor- 
mal stage,  and  neglecting  the  large  but 
uncertain  volume  of  water  that  flows  into 
Lake  Ontario  and  the  St.  Lawrence  from 
numerous  smaller  rivers,  it  appears 
that  the  fall  of  water  at  this  rate  through 
a  distance  of  205  feet  develops  5,130,000 
gross  horse-power.  Assuming  that  ca- 
nals or  pipe  lines  would  deliver  80  per 
cent  of  the  205-foot  head  to  turbine 
wheels,  and  allowing  for  such  wheels  and 
their  connected  generators  the  fair  com- 
bined efficiency  of  70  per  cent,  it  appears 
that  the  four  sets  of  rapids  named  in  the 


land  waterways,  the  Federal  Govern- 
ment of  the  United  States  has  left  it  for 
Canada  to  construct  the  canals  that  make 
possible  navigation  through  the  St.  Law- 
rence of  vessels  with  fourteen  feet 
draught.  Six  of  these  canals  parallel  the 
several  series  of  rapids  between  Mon- 
treal and  Lake  Ontario ;  and  these  canals 
now  ofifer  excellent  opportunities  for 
power  development. 

Around  the  Lachine  rapids  there  is  a 
single  canal ;  and  the  same  is  true  of  the 
Coteau  and  Cedars  rapids  and  the  Cas- 
cades, and  of  the  Long  Sault  rapids,     hi 
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St.  LawTence  river  can  be  made  to  de- 
velop 2,872,000  electric  horse-power.  Of 
tl'.is  total  about  644,000  horse-power  can 
be  pro'luced  near  the  Lachine  rapids, 
1,165,000  near  the  Coteau  rapids  and  the 
Cascades,  623,000  near  the  Long  Sault, 
and  about  441,000  electric  horse-power 
near  the  Galops  rapids. 

Might  Interfere  -with  Navigation 

Whether  the  diversion  of  this  great 
volume  of  water  along  the  rapids  would 
interfere  with  navigation,  is  an  open 
question ;  but  it  seems  probable  that 
navigation  and  power  development  will 
Ultimately  be  carried  on  with  the  same 
canals. 

With  its  characteristic  neglect  of  in- 


each  of  these  three  cases,  tlie  single  car.al 
makes  the  entire  fall  along  the  rapids 
available  for  power  production.  Be- 
tween the  head  of  the  Galops  rapids  and 
the  first  nearly  smooth  stretch  of  river 
below,  there  are  two  canals,  one  below 
the  other,  so  that  neither  maintains  a 
head  corresponding  to  the  entire  fall.  As 
the  demand  for  electric  power  increases, 
the  canals  at  the  Long  Sault,  the  Coteau 
and  Cedars,  and  the  Lachine  rapids, 
seem  likely  to  be  used  for  its  ])roduction. 
At  the  Coteau  and  Cedars  rapids  and  the 
Cascades,  which  have  a  combined  fall  of 
83  feet  in  14  miles, — much  the  largest 
fall  for  any  equal  stretch  along  the  en- 
tire river — the  Soulanges  canal,  which 
parallels  this  entire  series  of  rapids,  is 
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already  being  utilized    for   the   develop- 
ment of  electric  power. 

Something  Already  Done 

While  the   Canadian  Government  has 
laid  a  foundation  for  great  power  devel- 
opment along  the  north  bank  of  the  St. 
Lawrence,       private       enterprise       has 
achieved  more  immediate  results  in  this 
direction    on    the    south   bank,    in    New 
York  State.    This  is  the  work  of  the  St. 
Lawrence    River    Power    Company,    at 
Alassena,  where  a  hydro-electric  plant  of 
150,000    horse-power    ultimate   capacity, 
and  35,000  horse-power    present    equip- 
ment, has  been  constructed.   The  enlarge- 
ment of  this  plant,  and  the  erection  of 
others,  seem  likely  to  follow  as  the  great 
advantages  of  the  region  for  power  de- 
velopment become  better  known.     These 
advantages  consist  not  only  in  the  fall  of 
the    St.   Lawrence  along   its   two   upper 
series  of  rapids,  but  also  in  the  physical 
geography  of  northern  New  York,  which 
is  particularly  favorable  to  the  develop- 
ment of  their  power  for  industrial  pur- 
poses.    In  fact.   Nature  seems  to  have 
done  about  as  much  to  make  power  de- 
velopment abng  the  St.  Lawrence  easy 
in  New  York,  as  the  Canadian  Govern- 
ment has  across  the  river.   This  situation 
is  created  by  the  Raquette,La  Grasse,  and 
one  or  more  smaller  rivers  of  northern 
Xew  York,  that  flow  substantially  paral- 
lel  with   the   Saint  Lawrence   from   the 
head  of  its  highest  rapids  down  to  the 
international  boundary  line  at  the  upper 
end  of  Lake  St.  Francis.    Lnportance  at- 
taches  to   the   parallel   courses   of   these 
New  York  rivers,  because  their  beds  lie 
much  below  the  level  of  the   St.   Law- 
rence   for   rather   long    distances,     over 
which  the  greater  and  the  lesser  streams 
are  only  three  to  five  miles  apart. 

Tapping  a  Smaller  River 

From  the  head  of  the  Galops  rapids, 
about  eight  miles  below  Ogdensburg,  to 
the  international  boundary  line  near  the 
foot  of  Cornwall  island,  *  a  distance 
of  45  miles,  the  St.  Lawrence  river  falls 
89  feet,  y6  feet  of  this  fall  being  concen- 
trated in  about  22  miles  of  rapids,  as 
above  mentioned.  Between  the  head  of 
Long  Sault  rapids  and  the  mouth  of  the 
Raquette     river,     off    Cornwall     island, 


about  10  miles  down  stream,  the  fall  of 
the  St.  Lawrence  is  47  feet.  For  a  dis- 
tance of  15  miles  from  its  mouth,  over 
that  part  of  its  course  which  parallels  the 
Long  Sault  rapids,  the  Raquette  river  is 
only  two  to  four  miles  froni  the  St. 
Lawrence,  and  its  surface  is  fully  45  feet 
below  that  of  the  greater  stream.  A  short 
canal  between  the  two  rivers  at  any  one 
of  numerous  points  along  their  parallel 
stretch  of  15  miles,  will  thus  give  a  water 
head  of  as  much  as  45  feet  for  power 
production.  By  locating  its  power  house 
on  the  bank  of  the  La  Grasse  river,  at 
AJassena,  and  bringing  water  from  a 
point  on  the  St.  Lawrence  about  two 
miles  above  the  Long  Sault  rapids,  by  a 
canal  16,200  feet  long,  the  St.  Lawrence 
River  Power  Company  obtains  a  head  of 
45  to  50  feet  on  its  turbine  wheels,  ac- 
cording to  the  stages  of  the  water  in  the 
two  rivers.  The  canal  of  this  companv 
was  designed  for  navigation  as  well  as 
for  power  production,  is  192  feet  Avide 
at  the  water  line  and  140  feet  at  the  bot- 
tom, has  a  depth  of  18  feet  at  the  St. 
Lawrence  and  20  feet  near  the  forebay. 


St.  Lawrence  River  Power  Company  at  Massena,  N.  Y. 
Power  house  interior  showing  switchboard,  aluminum 
conductor  bars  under  gallery,  alterna- 
tors, and  two  exciters. 


and  floats  the  largest  vessels  that  can 
ascend  to  Lake  Ontario.  On  leaving  this 
power  plant  the  water  follows  the  chan- 
nel of  the  La  Grasse  river  to  its  mouth, 
on  the  St.  Lawrence,  near  the  head  of 
Cornwall  island,  seven  miles  down 
stream. 

About  two  miles  from  La  Grasse  river, 
and  parallel  with  it  over  the  lower  ten 
miles  of  its  course,  is  the  Raquette  river, 
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which  also  joins  tlic  St.  Lawrence 
a  Hltlc  on  the  New  York  side  of 
the  international  boundary.  When 
desired,  the  bed  of  the  Ra(|uette 
ri\ir.  like  that  of  the  La  (Irasse, 
may  hr  used  as  a  tailrace  for  water 
ilrawn  from  the  St.  Lawrence  for 
power  i)roduclion.  Parallel  with 
that  l)art  of  the  St.  Lawrence 
which  extends  L^  miles  down 
stream  from  the  head  of  the  Cial- 
ops  rapids, droppin}^  34  feet  in  the 
distance,  there  is  a  small  river 
three  to  four  miles  distant  from 
the  Xcw  York  hank  of  the  j:;;reater 
stream.  This  small  river  dis- 
char^^es  -into  the  St.  Lawrence 
ne.-irly  ojiposite  the  Canadian  town 
of  Alorrisburj^;  and  while  data  are 
not  at  hand  to  warrant  a  positive 
statement,  it  is  not  improbable 
that  another  natural  tailrace  is 
thus  provided. 

Lnouii^h  facts  have  now  been 
presented  to  make  it  i)lain  that  the 
St.  Lawrence  river  can  readily  be 
made  to  yield  tens  of  hundreds  of 
thousands  of  horse-power. 

The  next  problem  is  to  find  a 
use  for  any  lare^e  part  of  this 
power ;  and  much  of  this  use,  it 
will  perhaps  be  conceded,  must  be 
local  tothe  St.  Lawrence  valley. 
A  decided  tendency  in  this  direc- 
tion may  be  noted  at  Massena, 
where  by  far  the  g^reater  part  of 
the  electrical  energ'y  develop-id  js 
consumed  by  manufactories.  In  a 
sinj::;;-le  building  of  one  manufac- 
turing plant  at  Massena,  12.000 
electric  horse-power  is  used  in  the 
production  of  aluminum. 

Ho-w  the  Pow^er  May  be  Used 

Some  suggestions  as  to  the  uses 
to  which  the  St.  Lawrence  power 
may  be  put  in  the  line  of  manufac- 
ture, are  seen  in  the  fact  that  pulp 
wood  comes  to  Alassena  and  other 
points  along  the  rapids  entirely 
by  water  transportation  ;  and  that 
St.  Lawrence  county,  New  York, 
along  whose  northern  border  the 
fall  of  76  feet  in  the  rapids  occurs, 
contains  large  deposits  of  mag- 
netic hematite,  and  specular  iron 
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ore,  graphite  and  talc.  The  low  cost  of 
development  and  the  constancy  of  St. 
Lawrence  power  should  make  it  espe- 
cially attractive  for  electro-chemical  in- 
dustries. 

But  the  power  of  the  great  river  may 
be  transmitted  over  an  area  much  greater 
than  that  of  its  own  valley.  All  of  that 
part  of  New  York  State  north  of  Glens 
Falls  and  Rome,  a  region  of  mines,  quar- 
ries, "pulp  milfs,  and  cement  works,  is 
within  easy  reach  of  electric  lines  from 
the  St.  Lawrence  rapids.  The  same  is 
true  to  a  large  extent  of  a  large  area  in 
Canada,  north  of  the  river,  where  manu- 
factures are  on  the  increase.  Cities  and 
towns  are  demanding  a  portion  of  the 
cheap  and  constant  power  that  the  St. 
Lawrence  can  supply.  Plans  are  now 
under  way  for  the  delivery  in  Montreal ' 
of  a  fraction  of  the  energy  liberated  at 
the    Coteau    rapids    and    the    Cascades 


below.  Watertown  and  other  cities  in 
northern  New  York  are  being  connected 
by  electric  lines  with  Massena. 

Really  long  transmissions  would  bring 
St.  Lawrence  power  to  many  large  mar- 
kets. Massena  and  Niagara  Falls  are 
each  about  145  miles  distant  from  Syra- 
cuse, New  York ;  and  to  all  points  be- 
tween Syracuse  and  Albany,  a  Massena 
transmission  would  have  the  advantage 
in  the  matter  of  distance.  From  Massena 
to  Burlington,  Vermont,  by  a  practical 
route,  is  about  120  miles.  Albany  is  144 
miles  from  Massena ;  and  Troy  and 
Schenectady,  somewhat  less.  If  New 
York  City  is  to  use  power  developed  with 
the  water  of  the  Great  Lakes,  the  St. 
Lawrence  rapids  are  in  a  position  to  com- 
pete in  the  service,  foi ,  while  they  are  a 
little  less  than  300  miles  from  the  me- 
tropolis, Niagara  Falls  are  somewhat 
more  than  that  distance  away. 


Dictating  Letters  By  Telegraph 

Unique   Office   Contrivance   of  Fourth   Assistant   Postmaster-General    DeGraw, 

and  Its  Many  Uses 


By  WILBERT  MELVILLE 


PETER  V.  DeGRAW,  Fourth  As- 
sistant Postmaster-General  of  the 
United    States,    has    recently   in- 
stalled, and  now  has  in  daily  ope- 
ration one  of  the  most  unique  adjuncts 
ever  adopted  by  a  government  official. 

Between  his  private  office  and  the  ad- 
joining room  occupied  by  his  private  sec- 


retary and  confidential  stenograher,  there 
is  in  operation  what  is  undoubtedly  the 
shortest  complete  telegraph  line  in  the 
world.  It  is  a  well-known  fact  that  old 
telegraphers  would  far  rather  talk  over 
the  wire  than  face  to  face.  Instances 
are  numerous  where  an  applicant  for  a 
job  in  a  telegraph  office  would  go  into 
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sonic  branch  otYicc  aiul  make  his  rciiucst 
over  the  wire  to  the  manager,  when  ho 
could  have  nuule  it  in  person  with  less 
trouble.  Operators  claim,  too.  tliat  they 
can  ctMiverse  as  rapidly  in  this  way  as 
verbally.  It  is  this  peculiarity  of  the 
cult  which  accounts  to  a  threat  extent  for 


or  interrnplinj;  in  any  way  the  important 
conferences  tliat  take  place  daily  in  his 
offic?.  If  a  message  reaches  the  ot'lice 
for  him,  his  secretary  can  send  il  in  to 
him,  should  he  be  occupied  ;  and  he  c:^n 
send  a  reply  witliout  the  fact  bein_s^ 
known  or  causing'  any  interrnptiun  to  the 
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fOLRTH  .-VSbi^T.-VNT  POSTMASTER-GENERAL  PETER  V.  DE  GRAW,  DICTATING  A  LETTER  TO 
HIS  STENOGRAPHER.  WHO  IS  IN  THE  ADJOINING  ROOM. 


the  existence  of    the   Po?^toffice  Depart- 
ment "short  line." 

Mr.  DeGraw,  his  private  secretary, 
Mr.  \\\  H.  Allen,  and  his  stenographer, 
Mr.  Prender,  are  all  old  experienced 
telegraphers.  Upon  the  desk  of  each  is 
a  complete  sending  and  receiving  appa- 
ratus, and  Mr.  DeGraw  says  he  finds  it 
a  most  convenient  thing  in  the  course  of 
a  day's  business.  By  the  use  of  his  pri- 
vate line,  he  can  call  for  papers  wanted 
by  him,  without  leaving  his  private  room 


business  upon  which  he  may  be  engaged. 
The  Fourth  Assistant  is  not  only  a  teleg- 
rapher but  a  good  one.  For  a  long  time 
prior  to  his  connection  w^ith  the  govern- 
ment service,  he  held  the  record  of  the 
office  with  which  he  w^as  connected  for 
fast  sending ;  and  by  availing  himself  of 
his  skill  in  this  direction  in  the  discharge 
of  his  new  and  more  important  duties, 
he  hopes  to  facilitate  the  transaction  of 
business  in  his  office  to  an  extent  that 
will  materially  increase  its  efficiency. 


Concrete  Wall  Defies  Niagara 

Ho-w  the  Dangers  Resulting  from  Erosion  and  Ice-Formation  in  the  Niagara 
Gorge  are  Dispelled  by  Man's  Ingenuity 


By  ORRIN  E.  DUNLAP 


THE  Niagara  Falls  Hydraulic 
Power  &  Manufacturing  Com- 
pany has  been  applying  con- 
crete work  to  its  protection  in 
a  very  remarkable  manner.  This  com- 
pany owns  the  surface  power  canal  that 
runs  through  the  city  to  the  high  bank 
of  the  gorge  on  the  American  side  of  the 
river.  The  canal  is  4,400  feet  long,  and 
empties  into  a  basin  located  300  feet  back 
from  the  cliff.  Short  canals  con- 
nect the  basin  with  forebays  locat- 
ed at  the  edge  of  the  bank ;  and  from 
these  forebays  huge  penstocks  extend  or 
drop  in  column-like  form  to  the  com- 
pany's power  station,  which  is  located  at 
the  water's  edge  in  the  gorge,  a  short 
distance  below  the  upper  steel-arch 
bridge.  This  company  was  the  first  to 
engage  in  the  development  of  the  power 
of  Niagara.  Its  affairs  are  managed  by 
Hon.  Arthur  Schoellkopf,  with  John  L. 
Harper  as  chief  engineer. 

Gorge  Lined  v/ith  Concrete 

When  the  site  for  the  power  house 
was  cleared,  the  debris  slope  or  apron 
at  the  foot  of  the  cliff  was  removed.  The 
cliff  is  composed  of  a  thick  layer  of  lime- 
stone at  the  top,  supported  by  strata  of 
shales  underneath.  When  the  slope  was 
cleared  away,  the  shales  were  left  ex- 
posed to  the  action  of  the  weather.  The 
effect  of  this  is  best  explained  by  pointing 
out  that  the  beautiful  Niagara  gorge  was 
excavated  by  the  Horseshoe  Fall  of  Ni- 
agara, which,  by  the  process  of  erosion, 
has  gradually  eaten  away  the  shale,  leav- 
ing the  limestone  ledge  of  the  upper 
river-bed  projecting  shelf-like.  In  time, 
the  weight  of  the  water  and  the  rock 
breaks  the  latter  away,  and  it  tumbles 
into  the  lower  river.  At  certain  places, 
particularly  in  front  of  the  American 
Fall,    these    fallen    blocks    of    limestone 


serve  as  a  protection  to  the  shales,  and 
the  water  does  not  eat  them  away  as  it 
does  vmder  the  Horseshoe,  where  they  are 
unprotected.  Knowing  that  as  the  shales 
deteriorated,  and  by  rain  and  freezing 
crumbled  and  broke  away,  the  support  of 
the  limestone  ledge  at  the  top  of  the  cliff 
over  the  power  house  would  be  endan- 
gered, the  Niagara  Falls  Hydraulic 
Power  &  Manufacturing  Company  de- 
cided to  face  the  cliff  back  of  the  power 
house  with  concrete  from  top  to  bottom. 
This  would  lessen  the  danger  to  the  fore- 
bays  on  the  cliff  top,  while  also  protect- 
ing the  power  station  and  the  men  em- 
ployed there.  Chief  Engineer  Harper  de- 
signed the  revetment ;  and  just  before 
the  cold  weather  of  the  present  season 
set  in,  it  was  completed. 

This  facing  of  concrete  drops  to  the 
level  of  the  tail-water,  and  rises  150  feet 
above  the  power-house  eaves,  making  its 
total  height  200  feet,  while  it  is  200"  feet 
wide.  The  concrete  is  a  1-3-5  mixture 
filled  with  clean  rubble.  At  no  place  is 
the  wall  less  than  two  feet  thick,  while 
in  places  it  has  a  thickness  of  12  feet. 
Previous  to  the  construction  of  this  fac- 
ing wall,  the  cliff  had  been  faced  up  to 
the  shales,  but  at  that  time  there  was  no 
thought  that  it  would  ever  be  extended 
to  the  cliff  top.  Under  these  conditions 
Engineer  Harper  deemed  it  advisable  to 
construct  three  pilasters  to  give  substan- 
tial support  to  the  upper  and  heavier 
parts  of  the  wall.  Each  of  these  pilas- 
ters is  80  feet  high  and  five  feet  wide ; 
and  viewed  from  below,  they  have  the 
appearance  of  being  heavy  enough  to 
support  the  cliff. 

During  the  progress  of  the  work,  a 
desire  arose  to  protect  a  natural  grotto 
in  which  a  famous  spring  is  located.  This 
grotto  is  situated  between  two  of  the  pi- 
lasters, and  it  was  decided  to  protect  it 
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with  an  arch.  This  was  accoinplisliod 
without  in  any  manner  iktractinj;  from 
the  stroni^th  and  u^cfnhu'ss  of  tlic  wall. 
While  there  is  consiilerahle  seepajje  ivom 
the  hank,  experiments  made  liy  .Mr. 
Harper    siiowed    that    the    water    hack 


Foret)?v.y 


Section  Through  Wall  of  Gorge  Showing 
Protecting  Face  of  Concrete. 

of  the  wall  never  attained  a  tem- 
perature lower  than  39°  F.  in  the 
most  severe  weather.  This  would 
indicate  no  danger  of  freezing,  especially 
as  the  removal  of  the  water  is  provided 
for  by  weepers. 

It  is  worthy  of  note  that  the 
wall  contains  about  7.000  cubic  yards 
of  concrete ;  and  of  this,  from  80  to  90 
cubic  yards  was  placed  daily.  All  the 
sand  and  stone  used  in  the  wall  was 
dumped  300  feet  back  from  the  edge  of 


the  hank,  at  the  side  of  a  railway  track, 
and  was  carried  on  an  .uTJal  lahKwav 
to  the  concrete  mi.xer  on  tlir  luink  of  ihe 
precipice.  When  ready,  the  inixlure 
was  (lunipi'd  into  chnti'S,  wliiili  carried 
it  to  the  point  of  use  witiiout  causing 
any  sc])arati()n  of  the  concrete,  jKirticnlar 
attention  having  been  paid  to  .see  that  the 
chutes  were  steep,  smooth,  and  small  so 
as  not  to  cause  any  sliding  or  rolling  of 
the  concrete,  but  to  have  it  slide  as  a  unit. 
It  is  intimated  as  an  engineering  feat 
for  future  years,  that,  if  such  a  facing 
of  concrete  \\\rr  l.iiilt  hack  of  the  1  lorse- 
shoe  Fall,  the  waterfall  would  no  longer 
dig  the  gorge  longer,  hut  would  forever 
be  held  at  the  point  it  had  reached  when 
the  wall  was  built.  Geologists  agree  lliat 
the  ledge  of  limestone  over  which  the 
I  forseshoe  tumbles  dii)s  to  the  south,  and 
that,  as  the  water  eats  away  the  founda- 
tion of  the  ledge,  allowing  it  to  break 
away,  the  fall  will  grow  less  and  less  in 
height  and  ultimately  cea.se  to  exist. 
There  is  much  discussion  of  why  the 
Falls. of  Niagara  should  be  protected 
from  destruction  at  the  hands  of  the 
power  companies  who  divert  its  water. 
President  Roosevelt,  who  was  memorial- 
ized to  advocate  their  preservation,  has 
made  scenic  Niagara  th.e  subject  of  a 
paragraph  in  his  annual  message  to 
Congress.  It  is  evident  that  no  matter 
how  much  man  seeks  to  protect  Niagara 
from  the  power  companies,  the  falls 
will  destroy  themselves  in  time,  if  some 
such  protection  is  not  given  "to  the  shales 
under  the  limestone.  Every  second  that 
the  Horseshoe  spills  its  waters  into  the 
gorge,  it  is  committing  suicide.  But 
then,  this  generation  need  not  worry  over 
the  fact. 

A  Concrete   Protection  Wall 

Still  another  notable  work  in  concrete 
that  has  been  erected  by  the  Niagara 
Falls  Hydraulic  Power  &  Manufacturing 
Company  is  a  protection  wall  built  along 
the  north  end  of  its  power  house  in  the 
gorge.  This  \Yall  w'as  made  necessary 
by  the  great  ice-mounds  which  yearly 
build  at  this  point  from  the  overflows 
and  ice-runs  of  the  mills  located  on  top 
of  the  bank.  All  who  are  familiar  with 
the  conditions  of  the  lower  Niagara  mill- 
ing district,  will  recall  these  pretty  water- 
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falls  as  they  grace  the  American  bank. 
While  they  are  pretty  in  summer  time,  in 
winter  they  develop  a  source  of  danger ; 
and  it  was  to  overcome  this  that  the  pro- 
tection wall  was  built,  as  it  is  designed 
to  stop  icicles  or  other  bodies  of  ice  that 
may  start  down  the  ice-mounds  toward 
the  power  house.     The  protection   wall 


ings  were  left  in  the  wall,  for  the  ven- 
tilation of  the  power  house.  These  win- 
dows are  protected  with  structural  steel 
shutters  that  make  the  windows  water- 
proof in  winter.  It  has  been  a  success  as 
to  both  form  and  protection ;  and  confi- 
dence prevails  that  it  has  sufficient 
strenijth     to     withstand     anv     ice     con- 
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POWER  &  MFG.  CO. 
View  from  the  Canadian  side,  taken  Nov.  9,  1905,  showing  concrete  facing  wall  completed  over  the  power  house;  also 

protection  wall  at  the  end  of  the  power  house. 


extends  from  the  face  of  the  clifif  150 
feet  to  the  side  of  the  power  house  near- 
est the  river.  Its  greatest  vertical  sec- 
tion is  about  75  feet  in  height,  and  it 
extends  10  feet  above  the  highest  part 
of  the  roof.  It  has  a  thickness  of  five 
feet,  and  it  is  reinforced  where  necessary 
with  steel  beams.  The  concrete  used  in 
its  construction  was  a  1-3-5  mixture. 
The  foundations  were  taken  down  to 
solid  rock  at  all  points  except  under  about 
1 5  feet  of  the  end  nearest  the  river.  This 
section  was  built  out  from  the  rock  and 
strengthened  with  built-in  iron  work,  so 
that  it  makes  practically  a  cantilever 
truss  at  this  point.     Two  window  open- 


ditions  that  may  arise.  Last  win- 
ter a  piece  of  ice  estimated  to  have 
weighed  25  tons  fell  from  the  high 
bank,  and  started  down  toward  the 
power  house.  The  wall  stopped  it,  and 
was  not  cracked  or  in  any  way  injured. 
This  was  accepted  as  a  receipt  in  full  for 
the  cost  of  the  wall. 

All  the  concrete  used  in  the  wall  was 
mixed  on  top  of  the  bank,  and  taken  to 
place  by  an  aerial  cableway.  It  was 
dumped  into  place  by  means  of  large  bot- 
tom-dump buckets  that  were  operated 
from  the  top  of  the  high  bank.  This  wall 
also  was  designed  by  Chief  Engineer 
Harper. 


\i^V^^W^^Nr%/%^W^ 


Poison    Man's  Best  Friend 


Deadly     Principles     in     Nature     Which     Have    Chiefly 

Civilizntitm 


Inspired     Progress     in 
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(MS().\."  as  a  siniijlc  won!  oi 
the  l-'nj;lish  Iaii.i;uaj^c.  carries 
with  it  iimro  instinctive  warn- 
ing" and  rcpniinancc  than  in- 
vest any  other  wonl  in  the  t;li>ssary  itt 
l-".ni;;nsh  speech.  W'liether  spoken  or 
written,  the  word  at  once  challent^es  the 
attention  and  stimulates  the  iniaij^ination 
to  horror  of  evil.  There  are  only  three 
poisonous  serpents  in  the  geosj^raphy  of 
Xorth  America,  yet  hecause  of  these  three 
varieties  alone  the  whole  reptilian  family 
is  condennied  to  death  at  siijht. 

Anil  yet,  strani^ely  anomalous  as  it  may 
appear,  the  existence  of  active  jxiisons 
in  the  animal,  veg^etahle.  and  mineral 
kiujCfdoms  of  nature  has  done  more  for 
the  development  of  modern  civilized  man 
than  have  all  the  other  innocuous  ele- 
mental thing^s  which  ahoriginal  man 
found  to  his  hand.  These  active 
poisons  were  man's  first  stimulus  to 
thought.  Even  in  the  figurative  Eden 
there  was  one  fruit  of  which  man  might 
not  eat.  "Why  not?"  was  his  question, 
and  the  only  rational  answer  was  for  him 
to  eat  and  see. 

Poisons  Inspired  Civilization 

Waiving  aside  this  literal  Eden  as 
apocrhyphal  and  metaphorical,  the  abor- 
iginal man  was  confronted  by  the  same 
literal  condition  as  to  the  things  wdiich  he 
should  not  eat,  or  touch,  or  smell.  His 
environment  was  that  of  the  torrid  zone. 
Nakedness  was  his  condition.  Exposure 
to  the  venoms  of  animal,  plant,  and  min- 
eral life  was  a  consequence  against 
which  only  a  quickened  intelligence  could 
insure  immunity.  The  fruit  of  one  plant 
he  discovered  to  be  life ;  the  touch  of  an- 
other was  death.  He  could  avoid  the 
giant  carnivora  of  the  jungle  which 
would  have  searched  him  out  with  tooth 
and  claw :  but  he  had  little  resource 
against  the  creeping,  crawling  things 
whose  fangs  and  stings  meant  convulsive 
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MilTerings,  horrors,  and  death  to  his  kind. 
Me  knew  the  sweet  waters  of  the  hills, 
hut  must  learn  to  guard  against  the 
brackish,  excoriating  waters  of  the  des- 
erts. "Why?"  became  in  this  manner  his 
first  voiceless  (|uestion,  and  the  slinudus 
»)f  the  interrogation  was  the  making  of 
civilized  man. 

Ho-w  Poisons  Are  Mastered 

Tii-ilay  the  word  "])oison"  carries  with 
it  instinctively  the  old  terrors  which  the 
elemental  substance  inspired  in  the  abo- 
rigine. Largel\-  it  is  a  retlex,  however; 
and  to-day  it  ma}-  be  said  that  as  civilized 
man  has  mastered  and  is  mastering  the 
])oisons  of  animate  and  inanimate  nature, 
so  is  his  measure  of  civilization  to  be 
taken. 

How  far  civilization  has  gone  in  this 
mastery  of  the  subject  of  toxicology  may 
be  a  revelation  to  the  layman.  The  ma- 
teria medica  has  gone  so  far  as  to  de- 
clare every  effective  remedial  agent  iii 
the  pharmacopcfiia  a  poison,  more  or  less 
active  and  irritant.  In  Mother  Earth 
herself  lurks  the  germ  of  tetanus,  one  of 
the  deadliest  enemies  of  man.  Water, 
clear  and  colorless  as  air,  may  be  the 
nursery  of  poisoned  poisons.  And  Death 
in  hideous  mask  may  be  winging  in  the 
scented  breezes  of  summer. 

Was  Man's  First  Problem 

Recognizing  these  poisonous  things  of 
earth  was  man's  first  problem.  Doing  so, 
it  was  with  intent  to  avoid  them.  But, 
as  his  knowledge  of  poisons  grew  and 
as  his  observations  and  experiences 
ripened,  the  possibility  of  utilizing  their 
forces  to  his  own  ends  was  awakened ; 
and  these  possibilities  have  grown  as 
man's  mental  processes  have  grown,  until 
in  these  early  years  of  the  twentieth 
century  it  w^ould  be  difficult  to  say  how 
far-reaching  would  be  the  consequences 
if  the  virulent  poisons  of  the  vegetable 
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and  mineral  kingdoms  especially  were  to 
be  swept  into  oblivion. 

Doubtless  the  poisoned  arrow  was  the 
first  adaptation  of  poison  to  the  uses  of 
man.  The  aborigine  found  himself  at 
once  the  hunter  and  the  hunted  of  cre- 
ation. Whether  as  hunter  or  the  hunted, 
he  was  a  pygmy  compared  with  many  of 
the  carnivorous  beasts  of  his  environ- 
ment.    He   saw   that   whereas  his  own 


poisonous  caterpillar.  Only  the  bush- 
men  of  Australia  compare  in  lowness  in 
the  human  scale  with  these  aborigines  of 
Southern  Africa,  and  that  the  African 
had  recourse  only  to  animal  venom  for 
his  hunting  arrow,  is  significant  of  his 
mental  stature  in  that  beginning. 

Elsewhere  in  tropical  Asia,  Africa,  and 
South  America,  it  is  found  that  the 
higher  type  of  the  aborigine  has  been 
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considerable  physical  force  and  power 
were  as  nothing  to  some  of  these  creat- 
ures, the  fang  of  the  serpent  was  all- 
compelling.  Where  the  poisonous  ser- 
pent struck  with  poisoned  fang  and 
killed  its  quarry,  he  saw  it  eat  without 
discomfort  or  injury.  To  kill  his  own 
food  through  the  venom  of  the  serpent 
must  have  been  one  of  man's  first  elab- 
orated mental  processes.  As  this  abo- 
rigine applied  the  venom  of  the  serpent 
to  his  arrow,  and  later  blended  it  with 
the  poisons  of  the  vegetable  world,  he 
may  be  said  to  have  grown  in  mental 
stature. 

Used  to  Poison  Arro^ws 

Among  the  bushmen  of  desert  South 
Africa,  this  arrow  poison,  almost  univer- 
sally, was  from  the  poison  ducts  of  the 
snake  and  spider,  or  from  the  entrails  of  a 


quick  to  apply  the  poisons  of  the  plant 
world  to  his  uses  in  the  chase.  To-day 
the  anthropologist,  by  considering  only 
the  character  of  the  arrow  poisons  used 
by  the  world's  aborigines,  is  competent 
to  venture  a  broad  approximation  of  the 
scope  of  tribal  life  using  them. 

Next  Step  to  Vegetable  Poisons 

The  curare  of  the  South  American  In- 
dians was  one  of  the  most  deadly  of  in- 
jected poisons,  and  yet  one  of  the  least 
harmful  in  possibilities  when  the  victim 
of  the  arrow  was  converted  into  food. 
The  one-hundredth  part  of  a  grain  in- 
jected into  the  blood  of  a  rabbit  kills  it 
almost  instantly,  yet  the  animal  may  be 
eaten  with  impunity.  An  almost  in- 
finitesimal portion  of  the  poison  kills  the 
largest  of  the  carnivora  and  hcrl)ivora 
of  the   country,   against   which   the   un- 
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venonied  barb  of  an  arrow  might  have  no 
ajipreciable  effect.  Yet.  as  an  example 
of  the  higher  order  of  the  curare  makers, 
this  poison  is  from  the  strychnine  family 
of  plant  life,  indicating  protest  against 
the  use  of  an  animal  poison  in  overcom- 
ing animals  for  the  larder. 

How  wide  ma\'  be  the  world  history 
between  curare,  kombe,  and  arquah 
poisons,  and  the  administration  of  one- 
sixteenth  of  a  grain  of  strychnine  as  a 
heart  stimulant,  always  will  be  specula- 
tion. But  the  strychnine  of  the  materia 
medica  is  identical  with  the  plant  bases 
of  these  arrow  poisons.  In  this  fact 
alone  is  suggestion  enough,  that,  in  his 
mastery  of  the  w'orld's  active  poisons, 
man  has  risen  steadilv  in  the  scale  of  in- 
telligence and  civilization.  Both  in- 
spiration and  confidence  have  come  to 
him  in  the  processes,  until  his  acme  of 
attainment  in  this  line  may  be  grasped  in 
the  fact  that  the  greatest  factor  in  pres- 
ent international  civilizations  is  depend- 
ent upon  one  of  the  most  virulent 
poisons  known  to  the  chemical  labora- 
tory. 

Gold  Due  to  a  Poison 

Gold  is  this  great  factor  in  interna- 
tional trade  relationships,  without  which 


civilizations  would  experience  industrial 
and  commercial  paralvsis. 

C'yanide  of  ])olassiuni  is  thi-  poison  of 
poisons,  without  which  the  world's  pro- 
thiction  of  gold,  ])resent  and  prospective, 
wouUl  assinne  alarmist  prtipurtions  not 
only  to  the  financier,  but  to  a  linn<h  rd 
industrit-s  in  which  gold  as  a  substance 
is  vit.il.  I'.very  year  it  may  be  said  that 
.Si5.<xx),(X)o  worth  of  gold  is  added  to 
llie  world's  wealth  by  the  cy;inide  ])roc- 
ess — gold  which  otlu-rwise  would  li,;\e 
])assed  out  as  "tailings"  from  other 
processes,  or  which  would  have  lain  un- 
touched in  the  heart  of  the  refractory 
ores  containing  it.  l'"ort\-  plants  in  the 
Transvaal  country  are  using  the  process. 
Thirty  plants  in  the  United  .States  are 
busy  with  it ;  and  35  per  cent  of  the 
world's  ])roduction  of  the  metal  depends 
upon  the  manufacture  and  control  of  this 
deadly  poison,  one-eighth  of  a  grain  of 
which  is  a  medicinal  dose,  and  five  grains 
of  which  means  death  to  an  adult  man. 

Ho-w  Cyanide  Was  Discovered 

Scheele.  in  1783,  laid  the  foundations 
for  the  manufacture  of  cyanide  of  potas- 
sium. With  prussiate  of  potash  for  its 
base,  dried  animal  matter  of  any  and  all 
kinds  was  dumped  into  the  superheated 
vessels  containing  the  potash,  together 
with  iron  filings  and  borings.  A  stone- 
like, black  mass  resulted  from  the  cool- 
ing ;  and  other  processes  brought  the  final 
lemon-colored  crystals  which  resulted 
from  evaporations  of  the  solutions.  From 
these  crystals  prussic  acid  was  evolved, 
of  which  a  2  per  cent  solution  is  the 
pharmaceutical  preparation,  yet  so  pow- 
erful that  four  drops  will  kill  a  large 
dog.  A  chemist,  putting  a  cyanide  solu- 
tion in  a  gold-lined  dish  in  1844,  discov- 
ered that  the  gold  was  dissolved  in  the 
liquid.  This  was  the  beginning  of  the 
gold-plating  process  by  the  use  of  cyan- 
ide ;  and  the  further  involvement  of  the 
poison  came  about  in  electroplating,  in 
photography,  and  in  treating  refractory 
gold  ores. 

Vast  Prospects  Waiting 

As  the  uses  of  the  poison  grew,  the 
commercial  demand  suggested  some 
other  and  cheaper  method  for  the  pro- 
duction  of  cyanide  of  potassium.     The 
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spent  oxides  of  the  ordinary  coal-gas 
works  became  the  base  for  a  new  manu- 
facturing process,  by  which  the  cost  of 
the  poison  was  divided  ahnost  in  half. 
As  suggesting  the  future  of  this  poison 
in  gold  mining,  there  is  a  mining  dis- 
trict in  Utah  showing  a  limestone  de- 
posit twenty  to  forty  feet  deep  and 
stretching  roughly  eight  miles  by  ten, 
this  limestone  carrying  $6  to  $20  worth 
of  gold  to  the  ton.  Only  the  cyanide 
process   avails   in  recovering  the  metal. 


or  less  poisonous  colors  have  found  their 
uses  in  the  arts  and  crafts. 

Lead  and  Its  Effects 

Lead,  which  in  so  many  forms  is  in- 
dispensable to  the  civilized  world,  is  at 
once  one  of  the  most  unruly  of  the  use- 
ful poisons.  The  number  of  forms  which 
this  metal  takes  in  the  modern  indus- 
trial world  tends  to  make  the  layman  un- 
derestimate its  poisonous  qualities.  One- 
third  of  a  grain  of  it  in  a  gallon  of  water 
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the  cost  ranging  from  $3  a  ton  down  to 
70  cents.  The  proposition  anticipates 
5,000,000,000  tons  of  ore,  which  should 
yield  $50,000,000,000 ! 

Coal  products  perhaps  lead  in  carrying 
those  useful  poisons  upon  which  modern 
civilization  so  nuich  depends  in  an  in- 
dustrial way.  Coal  gas  of  the  cities  is 
one  of  the  dangerously  poisonous  agents 
which  has  become  indispensable.  One 
thousand  feet  of  it  carries  an  ounce  of 
the  deadly  hydrocyanic  acid,  and  its  as- 
phyxiating, and  explosive  characters  are 
well  known  and  considered.  Carbolic 
acid  is  one  of  the  deadly  poisons  inci- 
dental to  coal-gas  production ;  and  as  an 
agent  in  sanitation  especially  it  has  a 
field  all  its  own.     Coal-tar  and  its  more 


renders  the  water  unfit  for  the  stomach. 
The  perpetual  menace  of  a  lead-mining 
country  may  be  the  water  which  is  af- 
fected by  the  lead  ores.  Not  only  do  the 
smelted  and  manufactured  products  of 
the  ore  menace  the  consuming  public,  but 
in  every  stage  of  lead  production  the 
workers  are  menaced  by  it  beyond  the 
possibility  of  self-protection.  Painters, 
plumbers,  type-founders,  typesetters,  pot- 
ters, glaziers,  and  glass-makers  are  es- 
pecially exposed  to  the  poisons  of  com- 
mercial leads.  Colic  and  paralysis  are 
marked  symptoms  of  lead  poisoning 
which  may  end  in  death. 

How  Quicksilver  is  Used 

Ouicksilver    as    a    metal    is    another 
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poison  wiikly  used  iti  tin.'  arts,  ilaliiii; 
far  Ix'voiui  the  I  liristian  era.  The  old- 
est mine  of  which  iht-re  is  a  record  was 
at  Ahiiadcii,  in  Spain.  Spain  still  leads 
the  world  in  the  production  of  the  metal. 
of  which  there  is  an  amnial  output  «'i' 
8.500.CKX)  pounds.  The  commercial  metal 
is     packed     in     w  rouL;ht-iron     cvlinders 
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Drvggist's  Poison  Cabinet. 
Poison  enough  to  kill  25,000  men. 

holding  76 '<  pounds  each.  Its  chief 
uses  are  in  gold  and  silver  mining,  in 
the  manufacture  of  vermillion,  in-  silver- 
ing- mirrors,  in  thermometers,  barom- 
eters, and  in  the  manufacture  of  phar- 
maceutical preparations.  Calomel  is  mer- 
cury's chief  contribution  to  the  pharma- 
copceia.  In  any  form,  mercury  is  an 
active  poison ;  and  the  w'orkers  in  the 
metal  suffer  from  salivation,  shaking 
palsy,  vertigo,  and  cerebral  troubles. 

Arsenic,  which  once  stood  for  the  ter- 
rors of  poisons  in  general,  has  long  been 
a  commercial  product  measured  annually 
by  tens  of  thousands  of  tons'  production. 
Bohemia  and  Saxony  are  the  chief 
sources  of  supply,  some  of  it  coming 
from  the  arsenical  iron  ores  of  England. 
Cobalt  ores  are  the  richest  in  the  sub- 
stance. The  greens  of  wall-paper  and 
of  artificial  flowers  are  contributed 
largely  by  this  commercial  arsenic ;  and 
for  such  purposes  the  drug  is  without  a 
practical   substitute. 

Alcohol  a  Poison 

Alcohol  in  its  several  forms  is  a  pro- 
nounced poison.     The   wood  alcohol  of 


coinnierce  is  the  deadliest  of  tlu-se  spirits; 
and  yet  it  has  been  coming  into  such 
general  use  as  a  substitute  for  the  highly- 
taxed  grain  spirits  that  movements  have 
lieen  started  to  induce  tin-  Ri-venue  De- 
l>artinent  of  the  I'nited  States  to  author- 
ize the  manufacture  o\  a  di'  nalurized 
grain  alcohol  free  of  any  tax  whatever. 
I'.xcei)t  for  the  revenue  tax  on  the  grain 
alcohol,  it  ciHild  compete  with  the  hor- 
rii)ly  pi)i.sonous  wood  spirits.  I'otat'oes 
w  ill  furnish  alcohol  in  high  i)rop()rtionate 
(|uantities;  and  with  the  product  rendered 
unfit  for  drinking  purposes — as  is  doiu' 
in  Ciermany — the  uses  of  the  spirits  in 
the  arts  exclusively  should  not  subject 
it  to  the  enormous  tax  i)laced  upon  the 
grain  alcohol. 

Alcohol  is  the  base  of  almost  count- 
less commodities  in  use  in  almost  every 
field  of  endeavor.  It  holds  a  first  place 
as  a  preservative.  It  is  an  almost  univer- 
sal solvent  for  drugs  and  chemical  sub- 
stances. Germany,  for  example,  uses 
25,000,000  gallons  o£  alcohol  every  year 
for  commercial  jnirposcs ;  and  these  uses 
are  nuiltiplying  raj)idly.  bother,  cellu- 
loid, white  lead,  photographic  ])apcrs  and 
plates,  collodion,  perfumes  of  all  kinds, 
transparent  soaps,  fulminates  and  smoke- 
less powders,  varnishes,  inks,  and  even 
the  manufacture  of  an  artificial  silk  are 
dependent  upon  alcohol ;  and  in  many  of 
these  combinations  the  substitution  of  the 
wood  alcohol  for  the  grain  product  may 
be  productive  of  appalling  calamity  to  the 
unwitting  workers  in  these  substances. 

In  the  Poison  Cabinet 

It  is  in  the  ])harmacopceia  that  man's 
knowledge  of  poisons  has  led  him  to 
their  most  radical  uses.  In  these  uses 
more  than  anywdiere  else,  he  has  given 
evidence  that  he  is  master  of  toxicology. 
At  the  same  time,  in  modern  pharmacy, 
both  the  pharmacist  and  the  statutes  have 
worked  to  evolve  the  "poison  cabinet," 
into  which  no  pharmacist  may  go  alone 
for  the  measuring  and  weighing  of  cabi- 
net contents.  That  one  pharmacist  shall 
check  another  in  the  filling  of  any  pre- 
scription involving  a  virulent  poison,  is 
approaching  a  custom  more  deeply  in- 
scribed than  is  written  law. 

Perhaps  no  other  one  drug  in  such  a 
cabinet  suggests  the  horrors  that  attach  to 
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corrosive  sublimate.  The  one-lmndredth 
part  of  a  grain  is  a  dose  of  the  poison ; 
a  prescription  that  might  call  for  one- 
fiftieth  of  a  grain  would  be  held  out  for 
investigation  by  a  pharmacist.  Compan- 
ions of  this  poison  that  are  behind  lock 
and  key  are  numerous,  save  as  the  pure 
drug  has  been  mixed  with  seven  parts  of 
sugar  of  milk,  making  the  mixture  com- 
paratively harmless. 

Toll  Paid  to  Deadly  Drugs 

Strychnia  salts  in  sixteen  forms  may 
be  in  a  druggist's  poison  cabinet.  Ar- 
senic solutions  are  several.  Morphine, 
opium,  and  chloral  hydrate  are  univer- 
sally in  use.  Belladonna  and  aconite  are 
powerful  poisons.  Atropine,  a  product  of 
the  belladonna  root,  is  fatal  in  two-third 
grain  doses.  Tincture  of  Calabar  bean, 
fishberries,  ajid  digitalis  are  essential  to 


a  full  poison  cabinet.  Phosphorus, 
codeine  salts,  zinc  salts,  Pulsatilla,  and 
mercury  in  its  several  forms  complete  the 
chief  features  of  the  cabinet  of  poisons ; 
and  with  such  a  collection  of  toxic  agents, 
no  law  and  no  pharmaceutical  skill  have 
rendered  the  search  for  antidotes  un- 
necessary. Accidentally  and  by  design, 
hundreds  of  mankind  every  year  are  vic- 
tims of  poisons  of  the  materia  medica, 
while  thousands  become  incapacitated  or 
die  from  the  manufacturing  and  consiuu- 
ing  of  the  commercial  poisons.  India  has 
its  tens  of  thousands  of  fanatical  victims 
of  serpent  bites.  There  are  animal,  vege- 
table, and  mineral  poisons  against  which 
there  are  no  sure  antidotes. 

And  yet  all  these  facts  and  figures  have 
a  bearing  on  human  progress.  Each 
virulent  poison  and  its  antidote  are  mile- 
stones in  the  track  of  man's  evolution. 


In  a  "Flying     Laboratory 

Unique  Department  of  Scientific  Work  at  the  Catholic  University  of 
America,  in  Washington,  D,  C. 


By  B.  R.  WINSLOW 


DR.  ALBERT  E.  ZAHM,  of  the 
Catholic  University  of  America, 
has  for  the  past  two  years  been 
conducting  a  series  of  experi- 
ments in  aerostatics,  under  the  auspices 
of  the  university ;  and  he  has  done  much 
toward  solving  some  of  the  most  perplex- 
ing problems  in  connection  with  aerial 
flight.  So  quietly  has  the  work  been 
done,  that  but  few  outside  of  a  small 
circle  of  professional  men  know  about 
it,  or  how  much  is, due  to  the  work  of 
Dr.  Zahm  for  establishing  the  existence 
of  essential  laws  that  have  to  be  dealt 
with  in  building  a  practical  flying  ma- 
chine.    Although   Dr.    Zahm   is   not   an 


aeronaut,  and  apparently  is  not  ambitious 
to  build  an  airship,  he  is  intensely  inter- 
ested in  the  problem,  and  has  done  much 
practical  work  for  which  inventors  have 
to  thank  him.  He  has  kept  in  close 
touch  with  Chanute,  Mindenhall,  Profes- 
sor Langley,  Professor  Bell,  the  Wright 
brothers,  and  Lord  Rayleigh,  all  of  whom 
are  interested  in  the  same  problem,  and 
he  has  gained  some  valuable  practical  re- 
sults in  his  laboratory  work. 

An  Experimental  Air  Tunnel 

The  aerostatic  laljoratory  is  a  wooden 
structure  specially  constructed  for  the 
purpose.     It  is  80  feet  long  by  20  wide 
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INTKKlUK  OK  WIND    1  I  iNNKL 


— merely  a  one-story  slied.  Its  chief 
eqiiijmient  is  a  wooden  tunnel  6  feet 
square  and  40  feet  long,  so  constructed 
that  its  diameter  can  be  reduced  at  will 
when  lip^hter  wind  velocities  are  required. 
Air  is  forced  tlirou,c:h  the  tunnel  by  a 
five-foot  fan  situated  at  the  far  end  of 
the  passage.  The  other  end  is  closed 
with  a  door  covered  with  a  cheese-cloth 
screen  that  serves  to  straighten  out  the 
air  currents,  which  would  otherwise  be 
turbulent.  The  laboratory  was  originally 
built  and  equipped  by  Mr.  Mindenhall, 
who  wanted  some  practical  demonstra- 
tion of  what  he  thought  was  a  practical 
flying  machine,  before  he  put  money  into 
actually  building  one. 

Air  Pressure  Measured 

The  tunnel  is  equipped  with  a  delicate 
anemometer,  by  wliich  the  wind  pressure 
and  velocity  in  the  tunnel  are  measured  to 
a  nicety.  The  anemometer  works  much 
on  the  same  principle  as  a  steam  gauge, 
and  is  capable  of  recording  velocities  of 
from  five  feet  a  second  up  to  forty  feet. 
There  is  also  a  delicate  weighing  ma- 
chine, which  is  situated  above  and  outside 
the  tunnel.  The  purpose  of  this  machine 
is  to  w'eigh,  or  measure,  the  wind  pres- 
sure on  models  suspended  in  the  tunnel. 
These  models  are  of  various  shapes,  and 
so  constructed  that  their  parts  are  inter- 


changeable ;  thus,  by  a  combination  of 
parts,  a  large  variety  of  shapes  arc  se- 
cured. The  models  are  suspended  in 
the  tunnel  by  means  of  a  steel  rod,  which 
is  connected  to  the  weighing  machine, 
and  in  this  way  the  air  resistance  of  each 
shape  and  size  is  accurately  recorded. 
The  recording  machine  is  mounted  on  top 
of  the  tunnel,  with  the  steel  arm  project- 
ing through  the  roof.  To  the  end  of  this 
arm,  which  is  protected  from  the  wind  by 
a  shield  hung  in  front  of  it,  is  attached 
one  of  the  models.  The  w'ind  pressure 
on  the  model  causes  it  to  be  forced  back  ; 
and  this  movement  is  communicated 
through  the  steel  arm  to  a  nicely  balanced 
beam,  upon  which  a  sliding  w'eight  re- 
cords the  amount  of  pressure  on  the 
model. 

Relations  of  Shape,  Air  Resistance, 
and  Skin   Friction 

The  experiments  began  with  a  wooden 
sphere  with  a  highly  polished  surface. 
The  models  were  then  varied  into  cigar- 
shaped  bodies,  pointed  at  both  ends. 
These  were  made  longer  and  sharper 
for  each  experiment,  but  kept  at  the  same 
diameter  in  the  thickest  part. 

One  of  the  first  things  that  the  ex- 
periments in  the  tunnel  did  was  to  upset 
a  long-cherished  belief  among  aeronauts 
that  skin  friction  of  the  air  on  a  body 
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passing  through  it  was  practically  a  neg- 
ligible quantity.  As  a  matter  of  fact,  the 
action  of  air  was  proved  to  be  almost 
identical  with  that  of  water,  roughly 
speaking,  being  in  direct  proportion  to 
the  density  of  the  two  elements. 

The  current  theory  had  been  that  the 
sharper  the  cylinder  the  easier  it  would 


and  consequently  making  the  end  blunt- 
er, the  air  resistance  was  largely  reduced  ; 
and,  by  turning  the  cylinder  around  and 
running  its  sharp  end  forward,  the  air 
resistance  was  almost  doubled  instead  of 
being  diminished.  This  discovery  came 
as  a  surprise,  and  com])letely  upset  all 
preconceived  ideas  about  air  resistance. 


MODELS  AND  DELICATE  WEIGHING  MACHINE  FOR  ASCERTAINING  WIND  PRESSURE  ON 

VARIOUS  BALLOON  BODIES. 


cut  through  the  air,  and  nothing  was 
thought  of  the  skin  friction.  It  was 
found  by  experiment  in  the  wind  tunnel, 
that  as  the  sphere  was  reduced  to  a 
sharp-pointed  cylinder,  the  air  resistance 
rapidly  diminished  to  a  certain  point. 
Then  it  rose  again  as  the  length  of  the 
cylinder  was  increased.  Twelve  to  one 
as  the  proportion  between  length  and  di- 
ameter, was  found  to  be  the  shape  of  least 
resistance.  By  shortening  the  forward 
section   of  the   cylinder  about   one-half. 


After  many  experiments  in  the  tunnel, 
a  shape  closely  approximating  that  of  a 
bird,  with  a  comparatively  broad,  flat 
breast  and  a  tapering  body  and  tail,  was 
finally  decided  on  as  that  of  least  resist- 
ance. It  will  be  noted  that  this  is  also 
the  shape  adopted  for  the  submarine  tor- 
pedo after  much  experiment,  showing 
again  that  air  and  water  ofifer  resistance 
in  practically  the  same  way. 

The  form  of  least  resistance  for  rods 
and  supports  in  airships,  has  also  been 
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asccrtaincil  hv  cxpcrinK'Hts  in  the  wind 
tunnel.  The  question  was  presenteil  to 
the  exj)erinienters  hy  desiijners  of  llyinj;- 
niacliines,  who  suj^ji^iestetl  sharp-eds^ed 
rods  that  would  out  throuiih  the  air.  The 
shape  of  the  nuls  was  found  to  follow 
the  same  law  as  that  of  halloon  bodies — - 
namely,  that  the  skin  friction  of  the  air 
must  be  considered  in  proportioning- 
thickness  and  sharpness. 

The  experiments  have  jjone  no  furtlur 
than  this.  wtirk  havinq;  sttipped  after  the 
first  investij^ations  were  completed,  l)ut 
it  will  soon  be  resumed. 

Future  Experiments 

Forms  of  wini^s  iov  aerojilancs  will  be 
one  of  the  next  investigations  to  be  taken 
up.  and  the  tunnel  will  be  utilized  to 
ascertain  the  liftini;  power  of  various 
shapeti  wintjs  and  the  thrust  necessary  to 
drive  varicnis  machines  throut^h  the  air. 
OifFerent  forms  of  wins^s.  of  many  sorts 
(^f  material,  used  in  glidings  and  soaring 
machines,  have  been  secured,  and  will  be 
experimented  with  in  the  near  future. 
Dr.  Zahm  is  also  anxious  to  try  an  ex- 
periment with  soaring  birds.  He  hopes 
to  induce  certain  birds  to  soar  under 
the  favorable  air  conditions  in  the  tunnel. 
If  he  succccfls.  their  performance  will 
be  checked  with  instruments  of  preci- 
sion, and  more  will  be  learned  about  bird 
flight  than  has  ever  before  been  known. 


In  adilition  to  solving  the  problem  of 
tlu'  si/e  and  sliajje  of  balloon  bodies,  Dr. 
Zahm  has  established  theoretically  the 
economical  speed  limit  for  llNing  ma- 
chines ;  and  his  theory  has  been  confirmed 
b\-  the  Wright  brothers,  who  wrote  Dr. 
Zahm  that  they  had  reached  the  same 
conclusions  in  their  actual  llii^hts.  Dr. 
Zahm's  experiments  in  tlu-  wind  tuiiiu'l 
established  the  theor\-  that  the  air  resist- 
anc-e  made  a  speed  of  forty-live  or  fifty 
miles  an  hour  the  economical  limit.  ( )f 
Course,  by  crowding  on  more  ])ower,  the 
speed  can  be  raised  slowly  at  a  great  ex- 
pense of  fuel  and  power.  On  ocean  lines, 
each  (|uarter-knot  added  above  a  speed  of 
twenty  knots  an  hour  costs  as  much  fuel 
as  the  first  ten  knots  cost  altogether, 
'finis  the  airship  may  ])r()bably  obtain  a 
speed  of  sixty-five  or  seventy  miles  an 
hour;  but  the  hundred-mile  airship  :s 
not  yet  in  sight. 

Mr.  Chamite.  the  well-known  Ameri- 
can bridge  engineer,  one  of  the  most  suc- 
cessful exponents  of  the  gliding  machine, 
is  keei)ing  in  close  touch  with  the  experi- 
ments at  the  Catholic  University.  He  has 
some  forms  of  aeroplanes  that  probably 
will  be  tested  during  the  coming  winter. 
Professor  Langley  is  also  much  interest- 
ed in' the  experiments,  and  recently  sent 
a  check  for  $.^00.  with  a  request  that  the 
work  be  continued  in  the  interests  of 
science. 


The  Uncaring 


/^^'ULL  many  keep  for  those  they  love 
g^  ll*         The  bitter  word,  the  tear, 
^'^^'^  And  lavish  on  a  careless  crowd 
0  ^       Xheir  henison  of  cheer. 
A^ith  laughter  light  for  passing  guest. 

Who  soon  from  them  must  roam,  i 

They  -wound  the  ones  they  love  the  best. 
And  dim  the  lights  of  home. 

— Lalia  Mitchell. 


"Which  Branch  of  Engineering  Shall  I 

Take  Up?" 

No.  III.     Bridge   Entfineerintf~An   Interview  with   Ralph   Modjeski,   Civil    En- 
gineer, Chicago 


RALPH  MODJESKI. 


By  JOHN   L.  RAY 

Within  recent  years  engineers  have  specialized  along  7nany  different 
lines.  The  I'esiilt  has  been  the  development  of  as  many  p>ractically  distinct 
branches  of  the  profession.  Doubtless  there  are  young  men,  ivho,  having; 
decided  that  engineering  shall  be  their  life  work,  are  hesitating  as  to  whicli 
branch  they  shall  take  tip— Civil,  Mining,  Mechanical,  IJydratilic,  Chemical, 
or  any  one  of  a  dozen  ether  diinsions. 

The  series  of  articles  under  the  above  head—ofivhich  this  is  the  thirds 
is  intended  to  help  them  come  to  a  wise  and  discriminating  decision.  The 
articles  will  be  based  on  interviews  with  eminent  engineers,  each  of  whom 
will  set  forth  the  advantages  and  drawbacks  of  his  own  pa  rticular  spec  ialty . 
In  the  present  instance,  Mr.  Ralph  Modjeski  tells  of  the  situation  in  bridge 
engineering.  _  Mr.  Modjeski,  zuho  is  a  son  of  the  famous  Polish  traoedienne, 
Helena  Modjeski,  was,  for  some  years,  bridge  engineer  for  the  Union  Pacific 
Railroad  Company.  He  is  Jiow,  perhaps,  the  leading  consulting  bridge 
engineer  in  the  country. 


(,(, 


I 


T  is  my  belief  that  bridge  engi- 
neering at  the  present  time  is  not 
the  most  profitable  division  of 
engineering  for  a  young  man  to 
The  supply  is  greater  than  the 


choose, 
demand." 

This  is  the  opinion  of  Ralph  Modjeski, 
the  consulting  bridge  engineer.  It  is  not 
a  pessimist's  view  of  his  own  profession. 
Temporary  conditions,  he  believes,  have 
made  the  occupation  of  bridge  engineer 
likely  to  be  less  lucratK^e  than  other 
branches  of  civil  engineering.  He  agrees 
with  Lyman  G.  Cooley,  with  whom  an 
interview  was  printed  earlier  in  this 
series,  that  hydraulic  engineering  pre- 
sents greater  opportunities  because  of  its 
development  into  constantly  widening 
fields. 

"What  I  say  applies  to  the  general  av- 
erage of  young  men  coming  from  a  tech- 
nical school,"  he  explained  further.  "For 
the  exceptionally  brilliant  there  is  the 
same  place  in  bridge  engineering  that 
there  is  in  every  other  profession  or  oc- 
cupation. It  is  the  young  man  without 
especial  predilection  for  bridge  engin- 
eering, who,  I  believe,  can  find  more 
profit  in  some  other  division  of  civil  en- 
gineering at  the  present  time — at  least 
until  the  demand   for  bridge  engineers 


has  caught  up  with  the  supply  which  js 
being    furnished." 

These  conclusions  came  at  the  end  of 
an  interview  in  which  Mr.  Modjeski 
sketched  some  of  the  details  of  bridge 
engmeermg  as  it  is  to-day,  treating  of 
the  relation  which  the  work  of  the  con- 
sulting engineer  bears  to  the  shop-pro- 
duced work  now  encroaching  on  the  field 
formerly  held  exclusively  by  him. 

"Shop  work  comes  more  every  year 
to  be  a  factor  in  bridge  engineering,"  he 
said.  "It  might  be  said  now  that  a  rail- 
road company,  for  instance,  can  order  a 
bridge  as  it  can  order  a  locomotive.  In 
the  latter  case  it  would  order  a  certain 
tractive  power  and  possibly  a  certain 
speed.  The  gauge,  being  standard, 
would  be  pre-determined. 

"In  the  case  of  a  bridge,  the  condi- 
tions being  determined,  the  order  might 
be  filled  much  as  the  order  for  the  loco- 
motive was  filled.  This  would  depend 
on  conditions.  Shop  work  cannot  sup- 
plant the  work  of  the  consulting  engin- 
eer entirely,  but  it  is  growing  more  and 
more  to  aflfect  his  occupation. 

"Railroads  are  adopting  the  plan  of 
having  their  own  stafifs  of  engineers. 
The  chief  engineer  has  under  him  his 
special  assistants,  one  of  whom  will  be 
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his  chief  liriilgc  cnpincii .  The  latter  will 
supervise  the  work  of  the  shops ;  aiul, 
unless  the  case  is  one  of  exceptional  im- 
portance, there  may  he  no  place  for  the 
special  consultinij  enj^ineer  in  the  whole 
process  of  erectinij  a  railroad  hriilge. 

"The  same  course  is  likely  to  be  fol- 
lowed in  work  done  for  municipalities. 
The  city  enj^iueer  will  supervise  the 
work  of  the  shops,  and  the  hridi^e  will 
come  from  the  shops,  and  j;o  up,  without 
the  assistance  of  the  special  consulting 
bridge  engineer. 

*"In  spite  of  the  facilities  which  are  of- 
fered for  securing  shop-built  bridges,  the 
consulting  engineer  will  find  his  place  in 
work  which  is  not  done  under  the  suj^er- 
vision  of  a  staff  engineer.  I  do  not  mean 
to  intimate  that  all  bridge  comj)anies  are 
dishonest,  but  it  will  be  found  that  their 
work  has  to  be  watched.  There  is  the 
inclination  to  put  either  too  much  or  too 
little  material  in  the  work' — too  little  if 
the  contract  is  for  a  lump  sum,  and  too 
much  if  it  be  otherwise.  I'nless  the  cor- 
poration buying  the  bridge  have  its  own 
engineering  departmclit.  the  consulting 
engineer  will  come  into  the  work  sooner 
or  later  to  supervise  the  plans.  If  the 
bridge  building  be  in  his  hands  from  the 
start,  his  first  duties  are  field  duties — 
to  select  the  site  for  the  structure,  if  that 
be  not  already  determined  on,  to  deter- 
mine the  length  of  the  spans,  and 
to  build  the  foundations. 

"As  an  illustration  of  the  difference  in 
conditions  which  may  permit  or  forbid 
shop  work  in*bridge  building,  one  may 
compare  the  bridging  of  the  Chicago 
river  with  the  bridging  of  a  stream  in  the 
extension  of  a  railroad  into  practically 
unopened  country.  The  conditions  in  the 
case  of  bridging  of  the  Chicago  river 
are  known  ;  a  bridge  company,  under  the 
supervision  of  the  City  Engineer  or  the 
Drainage  Engineer,  can  put  the  structure 
up.  In  the  latter  case,  however,  the  con- 
ditions are  unknown,  and  they  have  to  be 
determined  by  the  consulting  engineer  in 
active  field  work,  taking  into  considera- 
tion all  the  questions  of  foundation, 
spans,  and  assembling." 

Mr.  ]\Iodjeski  was  asked  to  what  ex- 


tent invention    had    an    opportunity    in 
bridge  engineering. 

"Only  to  a  limited  extent,"  he  >ai<l. 
"anil  not  to  a  very  profitable  one.  Tlir 
patents  fur  "lift"  bridges  are  luld  liy  the 
briilge  companies  which  make  a  .specialty 
of  such  work.  Occasionally  an  engineer 
holds  a  patent ;  but  in  the  majority  of 
cases,  if  invention  be  necessary  to  meet 
some  special  condition,  the  engineer  does 
not  patent  it,  but  allows  it  to  become  ])ub- 
lic  property. 

"The  ])atent  for  the  aerial  transfer 
bridge  at  Dululh  is  held  by  a  bVcnchman. 
lie  had  erected  one  before  in  I-'rance, 
and  the  conditions  at  Duluth  made  it 
necessary  to  erect  another  there.  It  i.> 
not  likely  that  his  patent  will  prove  valu- 
able to  him  in  the  I'nited  States.  The 
necessity  for  this  type  of  bridge  is  not 
ai:)t  to  be  found  often  enough  to  make 
his  invention  a  valuable  property." 

This  Duluth  bridge — wdiich  is  men- 
tioned i;ierely  as  an  illustration  of  the  in- 
vention at  times  necessary  in  bridge 
building — is  the  only  one  of  its  kind  in 
America,  although  there  are  two  in  Eu- 
rope and  one  in  Africa — one  across  the 
Seine  at  Rouen ;  another  at  Port  Egalite, 
Spain  ;  and  the  third  at  Rizcrta,  Tunis. 
the  second  and  third  being  across  arms  of 
the  sea. 

This  aerial  bridge,  transfer  bridge,  or 
ferry,  as  it  may  variously  be  called,  is 
a  good  example  of  the  product  of  engin- 
eering imagination  in  action.  The  neces- 
sity of  spanning  a  water  thoroughfare — 
in  the  case  of  Duluth.  it  is  a  ship  channel 
— without  interfering  with  navigation, 
and  where  a  draw  or  lift  bridge  would 
not  be  permitted,  is  met.  The  spans  rise 
185  feet  above  the  water  line,  and  the 
lowest  truss  clears  the  channel  by  135 
feet.    The  distance  .spanned  is  381  feet. 

Passengers,  who  at  Duluth  had  been 
using  ferryboats,  are  now  swung  across 
this  381-foot  channel  in  a  suspended  car 
which  travels^  twelve  feet  above  the 
water.  This  car  has  a  capacity  of  sixty- 
five  tons,  and  is  timed  to  cross  the  chan- 
nel in  one  minute  and  a-half. 

The  l"^nited  States  \\'ar  Department 
had  refused  to  grant  permission  for  the 
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construction  of  a  drawbridge,  and  Du- 
luth  presented  an  engineering  problem  of 
some  dimensions,  which  w^as  solved  by 
the  use  of  an  idea  originated '  by  the 
French  engineer  in  dealing  with  similar 
conditions  at  Rouen. 

Mr.  Modjeski  predicts  that,  in  time,  a 
development  of  bridge  building  which 
has  not  yet  come  in  this  country  will 
change  the  character  of  the  product. 

"We  have  not  reached  this  stage  of  de- 
velopment yet,"  he  explained,  "although 
some  of  our  bridges  have  combined  beau- 
ty with  utility.  For  the  most  part  we 
have  been  satisfied  with  utility,  and  rea- 
sonably. Take  the  Chicago  river  bridges. 
They  certainly  are  not  ornamental ;  but 
consider  how  out  of  place  an  ornamental 
bridge  would  be  in  their  surroundings. 

"The  first  necessity  is  to  ornament  and 
beautify  the  surroundings,  and  then  you 
can  have  ornamental  bridges.  In  the  case 
of  the  Chicago  river  it  will  be  generations 
at  least,  before  the  river-front  conditions 
are  radically  changed.  For  that  reason 
the  new  bridges  which  have  been  erected 
have  been  designed  simply  to  meet  the 


utilitarian     needs     of     a     heavy     trafhc. 

"At  Rush  street,  there  is  a  possibility 
of  improvement  in  surroundings,  and  the 
proposed  plans  for  a  new  bridge  at  that 
point  have  recognized  this  by  providing 
for  ornamentation. 

"This  development  will  come  slowly 
in  American  bridge  building,  until 
finally  we  shall  be  building  as  the  Euro- 
peans build — with  a  view  to  beauty  as 
well  as  utility.  To  some  extent  this  will 
have  its  effect  on  the  profession  of  bridge 
building.  The  bridge  engineer  will  be 
required,  not  only  to  meet  the  engineer- 
ing requirements  and  solve  the  engineer- 
ing problems,  but  he  will  have  to  create 
a  work  of  art  in  bridge  architecture. 

"For  the  present,  however,  I  believe 
that  a  young  engineer  wall  do  best  to 
turn  his  attention  to  some  other  branch 
of  engineering.  Hydraulic  engineering 
offers  great  opportunities  in  connection 
with  irrigation,  sanitation,  water  supply, 
and  waterway  development.  This  and 
other  branches  of  civil  engineering  are 
progressing  and  developing.  Bridge  en- 
gineering is  not,  to  anv  material  extent." 


^^, 


The  Farmer's  Blessings 


"^^  ONE  can  describe  the  sweets  of  country  life 
^^     But  those  blest  men  that  do   enjoy  and  taste  them. 
Plain  husbandmen,  tho'  far  below  our  pitch 
Of  fortune  plac'd,  enjoy  a  -wealth  above  us. 
To  whom  the  earth  with  true  and  bounteous  justice. 
Free  from  wars  cares,  returns  an  easy  food  ; 
They  breathe  the  fresh  and  uncorrupted  air. 
And  by  clear  brooks  enjoy  untroubled  sleeps. 
Their  state  is  fearless  and  secure,  enrich  d 
With  several  blessings,  such  as  greatest  kings 
Might  in  true  justice  envy,  and  themselves 
Would  count  too  happy,  if  they  truly  knew  them. 


— F.   May. 


NEW  f.  S.  NAVAL  FLOATING   I^RY-OOCK  ,'/    (7  )    LU'TINC,  A  nATTLESHIP. 


Floating  Dry-Dock  "Dewey" 

The  Greatest  Structure  of  its  Kind Built  for  the  Philippine  Station  and 

To-wed  across  the  Pacific 


By  WALDON  FAWCETT 


E\\\\  this  reaches  the  eyes  of  read- 
ers, the  new  United  States  naval 
dry-dock  Dewey — the  largest 
floating-  dry-dock  ever  construct- 
ed —  will  probably  be  well  started 
on  its  journey  to  the  Philippines. 
This  journey  half  around  the  globe  con- 
stitutes very  much  the  longest  transfer 
ever  undertaken  in  the  case  of  any  float- 
ing dock.  The  British  Admiralty  had  a 
floating  dock  towed  from  England  to 
Bermuda  some  years  ago ;  and  the  Span- 
ish Government  sent  across  the  Atlantic 
the  Havana  dock,  the  possession  of  which 
caused  controversy  after  the  conclusion 
of  the  Spanish-American  war;  but  not 
only  is  Uncle  Sam's  new  dock  much 
larger  than  either  of  those  mentioned, 
but  the  distance  to  be  traversed  ere  it 
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reaches  its  destination  at  our  new  naval 
station  at  Olongapo  in  the  Philippines  js 
three  times  as  great  as  that  covered  by 
either  of  the  foreign-built  docks  above  re- 
ferred to. 

J'y  the  shortest  possible  route,  the  dis- 
tance from  Chesapeake  Bay  to  the  Phil- 
ippines is  upward  of  11,000  miles;  and, 
if  the  big  dock  is  on  hand  ready  for  use 
at  her  station  in  the  Orient  by  the  end 
of  April,  1906,  the  governmental  author- 
ities will  be  entirely  satisfied.  The  tow- 
ing of  floating  dry-docks  to  points  of  de- 
livery— including  ,thc  movement  of  the 
lately  constructed  Algiers  dock  from  the 
plant  of  the  Maryland  Steel  Company 
at  Sparrows  Point,  Md.,  to  New  Orleans 
— has  usually  been  entrusted  to  private 
towing  companies ;  but  owing  to  the  lim- 
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ited  appropriation  available,  the  Navy 
Department  was  forced  to  undertake  the 
present  task,  detailing  several  of  our  most 
powerful  colliers  for  the  work. 

During  the  autumn  of  1905  the  new 
dock  was  subjected  to  a  series  of  very 
thorough  tests.  The  initial  tests  were 
made  with  the  armored  cruiser  Colorado, 
which  had  at  the  time  a  displacement  of 
13,300  tons  distributed  over  a  length  of 
about  500  feet.  The  time  occupied  in 
lifting  this  vessel  clear  of  the  water  was 
2  hours  16  minutes.  Tests  which  were  in 
some  respects  even  more  severe  in  their 
exactions  upon  the  dock,  were  made  with 
the  aid  of  the  battleship  lozva,  which  has 
a  displacement  of  11,600  tons  and  a 
length  on  keel-blocks  of  330  feet.  The 
lozva  was  lifted  out  of  the  water  in  only 
1  .hour  37  minutes  ;  and  then  the  pump- 
ing continued  until,  after  a  total  elapsed 
interval  of  2  hours  42  minutes,  the  free- 
board presented  was  equivalent,  as  evi- 
dence of  power  expended,  to  the  raising 
of  a  16,000-ton  vessel.  The  Dczvcy  was 
self-docked  in  a  period  of  fifteen  days ; 
and  it  is  believed  that  with  more  expe- 
rience the  time  can  be  reduced  to  ten  or 
eleven  days,  or  possibly  even  less. 

The  Navy  Department  contract  for  the 
new  dock  called  for  a  capacity  to  lift  16,- 


000  tons,  with  a  freeboard  of  two  feet ; 
but  as  a  matter  of  fact,  the  DeWey  can 
lift  18,500  tons,  with  this  freeboard. 
This  is  1,000  tons  in  excess  of  the  capac- 
ity of  the  Algiers  dock  constructed  by 
the  same  builders,  the  Maryland  Steel 
Company,  and  is  far  in  excess  of  the  ca- 
pabilities of  all  the  other  large  floating 
dry-docks  in  the  world.  For  instance, 
the  Bermuda  dock  has  a  lifting  capac- 
ity of  only  16,000  tons ;  and  the  Stettin 
dock,  which  attracted  so  much  attention 
when  it  was  l)uilt  in  Germany  a  few 
years  since,  has  a  ca])acitv  of  only  11,000 
tons. 

The  Dczvcy  has  cost  the  United  States 
Government  more  than  $1,125,000;  and 
a  considerable  expenditure  will,  of 
course,  be  added  to  tins  sum  ere  the  pon- 
derous craft  is  installed  at  its  permanent 
station  bevond  the  Pacific.  More  than 
11,000  tons  of  steel  and  2,000,000  rivets 
were  used  in  the  construction  of  the  dock, 
and  .  accommodations  are  provided  on 
board  for  nine  officers  and  twelve  men. 
At  light  draft,  the  dock  draws  only  a 
little  more  than  six  feet  of  water ;  but 
she  requires  a  depth  of  more  than  fifty 
feet  of  water  in  o-rder  to  enable  her  to 
handle  the  largest  and  heaviest  class  of 
warships. 


The  Strenuous  Life 


WISH  to  preach,  not  the  doctrine  of  ignoble  ease,  hut  the  doc- 
-j|  trine  of  the  strenuous  life  —  the  life  of  toil  and  effort,  of  labor 
and  strife  ;  to  preach  that  highest  form  of  success  which  comes, 
not  to  the  man  who  desires  mere  easy  peace,  but  to  the  man 
Nvho  does  not  shrink  from  danger,  from  hardship,  or  from  bitter  toil, 
and  who  out  of  these  wins  the  splendid  ultimate  triumph. 

— Theodore   Roosevelt. 


The  Wireless  Death 


^'  C  vS.  Raxmonrl 


I 


IX  the  early  morning,  the  crowds 
which  spent  most  of  the  night 
at  the  hulletin-board  were  gather- 
ing again.  At  no  time  had 
the  place  been  entirely  deserted.  Sev- 
eral men  had  never  been  out  of  eye- 
shot of  the  bulletins.  One  of  them,  a 
shock-headed  youth  in  overalls  and  wear- 
ing the  cap  of  a  government  electrician, 
sat  on  the  stone  curbing  by  the  entrance 
to  the  power  station,  smoking  a  small 
black  pipe,  seemingly  more  occupied  with 
meditation  than  observation. 

Most  of  the  men  who  now  w^ere  gath- 
ering about  the  board,  w'ere  coal  miners 
on  their  way  to  the  shafts.  Here  and 
there  were  electricians.  The  vastness  of 
the  power  station  from  which  they  had 
come,  was  no  more  than  suggested  from 
where  the  crowd  stood,  the  buildings  be- 
ing partially  hidden  in  a  grove  of  trees. 
The  groups  of  miners  and  electricians 
were  almost  silent.  They  seemed  to  have 
exhausted  comment  and  surmise,  and  to 

042) 


be  waiting  for  the  tangible  to  take  the 
place  of  conjecture. 

On  the  Verge   of  War 

In  A\^ashington  the  federal  news  editor 
apparently  had  worn  out  himself  and  his 
staff  in  keeping  up  a  detailed  account  of 
the  all-night  session  of  Congress.  As 
daylight  came,  the  service  wabbled,  and 
what  had  been  a  connected,  well-sus- 
tained story  of  congressional  proceedings 
had  slumped  to  a  series  of  jerky  bulletins 
of  which  the  last  had  come  a  half-hour 
before,  reading: 

"Williams  still  has  the  floor.  He  is 
making  no  headway  against  the  majority. 
War  seems  inevitable." 

To  the  men  starting  for  the  shafts,  this 
carried  no  news  which  they  had  not 
known  before  they  had  gone  away,  a  few 
hours  earlier,  to, get  such  sleep  and  rest 
as  they  could. 

\Mnile  they  stood  watching,  another 
bulletin  came : 

"Congress  has  taken  an  hour's  recess 
for*  breakfast.     Xo  action." 
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The  coal  miners  in  the  crowds  read 
this,  and  then  started  for  work.  Soon 
there  were  left  only  a  few  scattered 
groups ;  but  the  shock-headed  electrician 
still  sat  on  the  curb  and  smoked  his  black 
pipe. 

Mail  by  Airship 

A  speck  developed  in  the  eastern  sky 
and  grew  nearer,  enlarging  rapidly. 
Then  the  Washington  mail  came  into 
sight,  and  landed  at  the  aeroplane  station 
near  the  entrance  to  the  power  station. 
A  mail  clerk  came  down  the  elevator  after 
the  mail  sacks  had  been  thrown  into  the 
chute.  He  was  questioned  eagerly  by 
the  men  still  standing  about  the  bulletin- 
board,  but  had  nothing  of  news  later  than 
that  which  the  bulletins  had  given  them. 

As  he  stood  talking,  another  message 
was  flashed  on  the  board : 

"Williams  says  that  opposition  to  the 
majority  will  cease.  War  wull  be  de- 
clared before  night." 

At  that  the  shock-headed  youth  arose 
suddenly  from  the  curbstone,  and  walked 
rapidly  through  the  gates  and  on  into 
the  grounds  of  the  power  station. 

Vast  Central  Po-wer  Station 

The  Susquehanna  Coal  and  Power  Dis- 
trict, supplying  not  only  Washington  but 
New  York  with  electric  power  for  all 
purposes  of  light,  heat,  and  power,  was 
the  largest  of  the  government  power 
areas  into  which  the  country  was  divided. 
Its  coal  mines  were  of  the  greatest  ex- 
tent, its  power  station  gigantic,  and  its 
employees  an  army.  New  York,  with  its 
millions,  and  Washington  with  its  insti- 
tutions, secured  all  power  from  the  wires 
charged  by  the  dynamos  of  the  Susque- 
hanna District. 

The  shock-headed  electrician  kept  his 
rapid  stride  through  the  grounds  until  he 
came  to  a  one-story  brick  building 
marked,  over  its  doorway,  with  the  word 
"Administration."  It  was  surrounded  by 
beds  of  sweat  peas,  which  a  gardener  then 
was  watering.  The  young  man  went  up 
the  graveled  walk  without  looking  to 
right  or  left,  pushed  open  the  door,  went 
the  length  of  the  inner  hall,  turned  to  the 
riglrt,  and  knocked  at  a  closed  door. 

He  was  told  to  enter,  and  did  so,  taking 
off  his  cap. 

A  middle-aged,  gray-haired,  spectacled 
man  sat  at  a  desk  in  the  center  of  the 


room.  He  did  not  look  up  until  the 
young  electrician  was  standing  beside  his 
desk.  Then  he  glanced*  at  him  sidewise 
inquiringly. 

Young  Inventor  Busy 

"Mr.  Shod,"  said  the  younger  man.  "I 
want  a  two  weeks'  leave  of  absence." 

The  elder  then  looked  squarely  at  him 
but  did  not  reply,  merely  brushing  back 
his  hair  in  an  abstracted,  preoccupied 
manner.  The  young  man  waited  for  an 
answer  without  repeating  his  petition. 

"Go  back  to  work,"  said  Shod,  finally, 
seeming  to  dismiss  the  request  as  ])re- 
posterous.  He  had  started  to  speak 
calmly,  but  his  manner  changed,  and  he 
brought  his  fist  down  on  the  desk  as  he 
added  sharply: 

"Atsins,  you  make  me  think  you  crazy. 
Haven't  you  read  the  bulletins?  Look 
here.  A  message  from  the  chief.  'We 
expect  you  to  run  double  capacity  from 
the  instant  war  is  declared.'  — Leave  of 
absence!     Man,  go  back  to  work!" 

Atsins  grew  confused  and  awkwardly 
abashed ;  but  he  persisted,  nevertheless, 
urging  great  necessity. 

"If  you  even  ask  again,"  cried  Shod, 
becoming  thoroughly  angry,  "I'll  have 
you  locked  up  for  attempted  desertion." 

Daring  Plan  Explained 

He  wheeled  around  in  his  chair,  and 
busied  himself  with  the  wires  leading  ofif 
the  keyboard  on  his  desk.  Atsins  hesi- 
tated an  instant,  and  then  suddenly  lost 
his  awkardness  and  became  alert.  He 
bent  over  his  senior,  and  spoke  rapidly, 
energetically,  and  sharply.  He  drew 
from  the  inner  pocket  of  his  blouse  a 
print,  and  spread  it  before  Shod.  The 
anger  of  the  older  man  gave  way  to  as- 
tonishment. He  was  held  spellbovmd  by 
the  younger's  vehement  explanation, until 
finally  Atsins  ceased  talking,  folded  up 
his  print,  returned  it  to  his  pocket,  and 
stood  waiting. 

Shod  contemplated  him  silently  for 
several  moments.    Then  he  said : 

"You  have  a  chance.  It  is  too  great  a 
chance  to  lose.  It  might  be  our  salvation. 
I'll  inform  the  chief." 

He  reached  over  toward  tlic  keyboard  ; 
but  Atsins  put  out  a  restraining  hand  and 
held  him,  shaking  his  head  in  vigorous 
protest. 
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■'Well,  1  j^uoss  you  arc  rij^lit  tlu'io. 
ti)o,"  the  oUlcr  man  saiil ;  "ilo  as  you 
think  lu'st." 

Catcher  Airship  for  Capital 

Atsins  turni'tl  away  iiistaully.  ami 
aijain  with  rapi»l  stride  went  thnnij^h  the 
L:i\nnnls.     On   lonkiiiij-  at   his   watrh.  he 


Two  Aids  were  Busy  with  the  Reflector. 


broke  into  a  run,  heading-  for  the  aero- 
plane station.  By  quick  sprinting-  he 
reached  the  lift  just  as  it  was  making 
its  last  trip  up  to  connect  with  the  fast 
Washington  mail  ship.  It  touched  as 
he  came  out  on  the  platform,  and  he  was 
aboard  just  in  time. 

II 

In  the  early  history  of  the  nation  there 
had  been  a  much  applauded  maxim :  "In 
time  of  peace,  prepare  for  war."  The 
people  had  never  deviated  from  their  pol- 
icy of  applauding  and  ignoring  this  wis- 


dom (if  one  of  tlieir  earliest  statesmen. 
The  nation  had  iK\er  lot  its  compla- 
cency. It  had  ui'ver  succeeded  in  dis- 
illusioning itself.  It  imagined  itself  ])eace- 
fnl.  In  reality,  it  was  (|uickest  to  resent 
an  injin-y.  fancied  or  real,  surest  to  raise 
a  pt>i)ular  demand  for  war.  and  least  ])re- 
p.'ired  to  carry  it  on. 


Nation  in  a  Trance 

With  the  self-(U-ceiving 
theory  that  they  were  not 
a  militant  people,  they 
had  continued  to  delude 
themselves  in  the  belief 
that  war  for  tluiii  was 
next  to  imjiossihle.  Tiieir 
history,  a  record  of  con- 
flicts made  costly  because 
undertaken  without  l^rep- 
a ration,  did  not  serve  to 
destroy  this  illusion.  It 
was  a  ])art  of  the  national 
life. 

X"ow  popular  outcry 
was  forcing  another  war. 
At  any  moment,  Con- 
gress, which  had  been  in 
the  throes  of  debate  for 
three  days,  might  open 
hostilities  with  a  declara- 
tion. 

^Across  the  Atlantic,  as 
the  military  men  of  the 
nation  knew,  a  martial 
peo])le  were  holding 
themselves  in  restraint, 
confident  in  their  ability 
founded  o  n  thorough 
preparation.  The  nation 
in  general  knew  this,  but 
it  allowed  itself  no 
thought  of  the  inevitable 
product  of  incompetence  urged  into  ac- 
tion by  rashness. 

In  all  this  unprepared  country,  no  one 
appreciated  so  thoroughly  the  impending 
danger  as  did  Montrus,  the  unfortunate 
commander-in-chief  of  the  small  militarv 
forces. 


Commander  in  Despair 

He  had  been  dean  of  the  department  of 
electricity  in  the  national  university,  when 
transferred  to  the  military  service,  hav- 
ing, prior  to  this,  been  an  instructor  in 
one  of  the  national  militarv  schools.     In 
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appearance  he  was  scholastic,  his  figure 
spare  and  bent,  his  hair  and  eyes  grey, 
and  his  face  thin-jowled. 

He  was  alone  in  his  office,  looking  out 
of  a  window  across  the  Potomac — the 
only  inactive  figure  in  the  War  Depart- 
ment— when  one  of  his  aids  entered  the 
room. 

"Curts  has  been  located,"  said  the  aid. 
"He  is  at  Kiel.  We  got  his  signal,  fol- 
lowed by  some  code  which  is  being  trans- 
scribed." 

Another  aid  came  in. 

"Curts  says  he  is  effectually  hidden, 
and  can  send  electrographs  if  we  can  take 
them." 

"Where  is  he?"  asked  Montrus  ea- 
gerly. 

Scouting  the  Upper  Air 

.  "He  says  he  is  out  of  the  path  of  their 
scouts,  and  thinks  he  is  safely  posted. 
He  must  be  above  them." 

"Can  you  reach  him?" 

"We  have,  but  he  warns  us  not  to  try 
often.  I  suppose  his  position  is  preca- 
rious at  best." 

"Tell  him  to  send  what  he  can,"  an- 
swered Montrus.  "I'll  go  into  the  tower 
to  take  it." 

A  hundred  yards  farther  up  the  Poto- 
mac, stood  a  gigantic  tower,  the  exact 
longitude  and  latitude  of  which  was 
Imrned  in  the  memory  of  every  operative 
in  the  secret  service.  To  this,  Montrus 
and  his  aids  hastened,  being  carried  di- 
rectly to  the  summit  by  a  lift. 

While  the  aids  adjusted  the  films  and 
•reflector  of  the  electro-photographer, 
Montrus  stood  at  the  railing  looking  out 
over  the  peaceful  river  scene  and  drum- 
ming his  fingers  on  the  wooden  bars. 

"I  think  it  is  coming,"  said  one  of  the 
aids  finally ;  and  the  general  stepped  over 
to  adjust  about  his  head  the  hood  which 
shut  all  light  from  the  eyes  looking  at 
the  reflector. 

Looking  Across  the  Ocean 

At  first  this  remained  in  black  and  inky 
darkness.  Then  came  little  waves  of  dim 
light  which  rippled  across  its  surface. 
These  ripples  became  stronger ;  and  in- 
distinct shapes,  unrecognizable  and  mys- 
tic, seemed  to  rise  out  of  its  depths.  They 


cleared  away,  and  there  grew  up  in  their 
place  the  forms  of  a  city's  roofs  and 
towers,  which  stood  revealed  in  distinct 
outlines  for  a  moment  and  then  seemed 
to  drop  further  and  further  down  into 
the  reflector. 

\Miite,  fleecy  clouds  came  between  the 
eye  and  the  city's  roofs,  the  latter  grow- 
ing less  and  less  distinct.  There  was  a 
sweep  of  a  dark  object  athwart  the 
clouds.  It  crossed  the  entire  reflector, 
and  blotted  it  out  in  blackness  again,  but 
light  followed  almost  instantly.  Again 
nothing  but  the  white  clouds,  "but  finally 
a  far-off  flock  of  specks,  which  came 
nearer  and  nearer  until  they  stood  out 
each  distinctly  and  separately,  clear-cui 
in  outline  and  identity.    There  they  stood. 

Aerial  Torpedo-Boats 

Montrus  almost  held  his  breath  as  he 
ran  his  eyes  over  them.  For  ten  minutes 
he  studied.  Then  he  drew  the  hood  from 
his  head,  and  looked  out  over  the  river 
scene  again. 

"A  hundred,  I  should  say,"  he  re- 
marked at  last,  quietly,  but  in  great  bit- 
terness. "Every  one  ready.  In  twenty- 
four  hours  from  the  time  those  awful 
fools  in  Congress  declare  war,  those  hun- 
dred torpedo  ships  will  be  here.  Tell 
Curts  we've  seen  enough." 

\\'ith  that  he  went  back  to  his  office, 
and  in  moodiness  took  his  post  by  the 
window  again.  Nothing  he  could  plan 
could  avert  the  calamity  he  had  seen  in 
readiness.  Presently  one  of  the  aids  came 
in  again. 

"A  government  electrician  is  outside," 
he  announced.  "He  insists  on  seeing  you. 
We  have  done  everything  to  get  rid  of 
him  but  throw  him  off  the  grounds." 

The  man  stopped  and  waited  expect- 
antly. 

"Tell  him — "  said  Montrus  angrily,  but 
stopped.  "Let  him  in,"  he  concluded, 
sullenly. 

Young  Inventor  to  Rescue 

The  aid  went  out,  and  came  back  with 
the  shock-headed  electrician  who  had 
spent  the  night  before  by  the  bulletin- 
board.  His  embarrassment  was  great, 
but  his  earnestness  equaled  it.  The  for- 
mer showed  in  his  awkward  i)osture  and 
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twiichiiij^  linj^ors  ;  tlic  latter,  in  the  direct 
look  with  which  he  S(.)iii;ht  the  j^eneral's 
eyes. 

■'Well."'   exclaimed    .Moiitrus.    sharply. 

"1  liavc  a  coiicentralur — 1  want  \i>n  U) 
look  at  it — I  thoiij^ht — "' 

lie  hefjan  excitc»llly,  ami  ended  hrok- 
cnly  in  the  face  oi  a  coKl  stare  from 
Montrii."^. 

"Here  it  is,"  he  concluded,  iniloldini:^ 
tiie  jirints. 

Monlrus  cast  one  careless  and  a  second 
interested  t^^lance  at  the  plans.  He  c'lrew 
up  a  chair  and  stiulieil  them,  the  moodi- 
ness giving  way  to  keen  appreciation. 
Then  he  pushed  them  away. 

"You  seem  to  have  soniethin;;"."  he 
said.  "Some  other  time,  if  there's  any- 
thing left  of  this  country,  some  other  time 
I'll  look  at  them.     lUit  not  now.     I  can't 


now. 


Death  to  Distant  Fleet 


"But  you  don't  understand,"  exclaimed 
Atsins,  quickly  and  vehemently.  "Now's 
the  time.  Don't  you  see.  That  will  di- 
rect a  million  volts — two  million  volts — 
accurately,  to  any  distance,  at  any  object ! 
Man!  if  it  works,  if  it  will  do  it!  Don't 
you  see  ?" 

Montrus  stared  at  the  shock-headed 
boy  in  a  daze. 

Atsins  held  himself  in  check  and 
leaned  forward. 

"Will  the  ships  at  Kiel  ever  leave  their 
moorings  if  it  works  ?"  he  asked,  draw- 
ing in  his  breath  sharply.  The  two  men 
looked  at  each  other ;  and,  as  Montrus 
stared,  he  saw  also  in  his  mental  vision 
those  hundred  dark  shapes  on  the  face  of 
the  reflector. 

Then  he  pressed  a  series  of  buttons  on 
his  desk,  and  men  entered  from  different 
doors. 

"Take  this  young  man,  Mr.  — ?" 

'"Xot  a  name,"  said  Atsins.  "Just  an 
idea." 

Making  Ready  for  the  Trial 

"Take  this  idea,"  continued  ]Montrus, 
speaking  rapidly,  "to  Sending  Station  10, 
the  largest.  Let  him  direct  any  changes 
he  desires.  Tell  Susquehanna  to  give  us 
ten  times  the  usual  power  from  now  until 
notified  otherwise." 

The  men  started  to  obev,  and  Atsins 


to  tollmv  his  guides,  when  .Montrus 
stepped  ti)  him.  holding  out  his  hands. 

"1  hope  you  succeed,"  he  said. 

"1 — 1  can't  fail,"  stammered  the  young 
man. 

Ill 

To  the  surjM-ise  of  the  nation.  Con- 
gress heUl  hack  during  the  day,  a  narrow 
tringt  of  conservative  nienihers  standing 
between  the  country  and  war.  TIk-  news 
service,  which  had  picked  up  again  and 
was  volumincnis  aiul  detailecl  once  more, 
still  carried  the  prediction  that  war  was 
inevitable  and  could  be  only  delaved. 

.Meanwhile  the  stolid  hopelessness  at 
the  War  Department,  which  had  blank- 
eted even  the  energetic  efforts  of  depart- 
ment chiefs  to  do  the  best  they  could  at 
the  eleventh  hour,  had  given  wav  to  a 
feverish  activity  extending  even  to  de- 
partments unaware  of  the  purpose. 

Atsins  had  taken  a  fast  exi)rcss  ship 
back  to  Suscpichanna,  returning  at  toj) 
speed  with  the  concentrator,  the  plans  of 
which  he  had  shown  Shod  and  Montrus, 
and  which,  many  months  before,  he  had 
constructed. 

Shod  had  his. orders  regarding  power, 
orders  which  carried  a  significance  to  him 
but  to  none  other  at  the  power  station. 

Giant  Concentrator  Set  up 

At  Xo.  10  Sending  Station,  Atsins, 
\vith  an  army  of  electricians  and  mechan- 
ics under  him,  worked  at  nerve-racking 
speed  during  the  day.  Alontrus.  pos- 
sessed by  a  devil  of  imjmtience,  forebod- 
ing, and  fear,  could  not  contain  himself 
cither  in  the  ofifice  or  at  the  station. 

The  work  progressed  ;  the  concentrator 
went  into  place  ;  reinforcement  was  added 
to  every  detail  of  the  station ;  its  capacity 
was  increased  to  the  limits  of  possibility. 
Night  had  come  and  was  advancing. 
Still  Congress  held  to  its  weary  debate. 
Ten  o'clock  came ;  and  Atsins  sought 
]\Iontrus,  finding  him  nervously  pacing 
back  and  forth  in  his  office.  The  young 
electrician  was  calm  and  charged  with 
quiet  confidence. ' 

'Tf  we  can  get  their  location,  they  will 
not  leave,"  he  said.  "Maybe  you  cannot 
furnish  it?" 

"We  can  if  we  can  get  Curts  again," 
said  Montrus.    "What  if  we  can't?" 
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"Then  wo  shall  have  tii  take  IIkiu  w Ikmi 
we  jjct  it,"  replied  Atsins.  "It  would  be 
safer  to  i^et  them  before  they  start." 

Aerial  Scout  is  Missintf 

"Trv  for  Curts  a_s;ain.'"  intlered  the 
j^^eneral.  turnintj  to  the  aid  in  the  room. 
They  waited  for  an  answer,  which  came 
back  jiresently.  The  operator  at  the 
Sending  Station  No.  5  reported  that  his 
efforts  were  not  successful,  and  he  ad- 
vised against  many  repetitions. 

"It  endangers  him,"  he  said.  '1  U'  will 
report  when  he  can." 

With  niching  to  do  but  wail,  in  ner- 
vous tension,  tlicy  saw  the  hours  mount 
to  12.  Then  came  a  bulletin  from  Con- 
gress. The  vote  was  about  to  be  taken. 
( )f  the  result  there  coukl  be  no  doubt, 
and  there  was  none  in  the  minds  of  the 
men  sitting  in  the  office.  There  had 
been  none  from  the  start ;  and  yet,  now 
that  the  moment  had  come,  they  looked 
at  each  other,  pale-faced  and  heavy-eyed. 

"Come  outside."  said  Montrus  to  At- 
sins.    ''We'll  feel  better  in  the  open." 

Before  they  could  step  out  of  the  door, 
a  messenger  came  in. 

"Curts  reports,"  he  said.  "The  fleet 
has  left  Kiel.     He  will  send  location." 

Aerial  Fleet  Leaves  Kiel 

"Tell  Curts."  said  -Montrus,  speaking 
low-voiced,  "that  the  outcome  of  this  war 
depends  on  him.  We  w-ant  the  location. 
We  must  have  it.  If  he  can  send  elec- 
trographs,  send  them  ;  lint  first  the  loca- 
tion." 

With  Atsins,  he  walked  out  into  the 
night.  The  skv  was  black.  The  air  w'as 
heavy  and  wet.  A  gentle  drizzle  was 
starting. 

The  two  men  took  a  few  deep  breaths, 
and  then  turned  to  each  other.  Neither 
spoke,  but  each  held  out  his  hands.  One 
close  grasp,  and  they  parted,  Atsins  for 
the  sending  station,  Montrus  for  the 
tower. 

When  the  latter  stepped  oft  the  lift  at 
the  top,  he  found  two  assistants  busy 
with  the  reflector.  Far  away  in  the  driz- 
zle were  the  lights  of  W'ashington  and 
the  Capitol.  The  general  glanced  at  the 
bulletin,  but  it  told  him  nothing  ne\v. 
The  roll-call  was  being  delayed  by  mem- 
bers who  insisted  on  explaining  their 
votes,  notwithstanding  that  they  and  the 


others  had  reached  the  limils  of  human 
endurance.  lie  glanced  at  the  other 
board,  which  would  give  him  in  dupli- 
cate any  woiil  that  might  rinne  from 
Curts.  It  was  blank;  but  as  he  looked, 
it  tlashed  out  with  : 
"5JoO  17  N.  O  .S3  34.  9  E." 

German  Fleet  is  Located 

"\\  e'vi'  qui  it,"  Ik-  almost  gas])ed  ;  and 
then  lie  (uriK-(l  to  the  assistants,  jerking 
out  his  commands : 

"Ready  there.  We  ought  to  get  some- 
thing from  Ciu'ts  in  a  moment.  Let  me 
know  when  it  starts.  Tell  the  Capitol  we 
must  have  instant  notice  of  the  declara- 
tion." 

At  another  televue  he  got  Atsins  at 
Sending  Station  No.  10. 

There  also  they  had  a  (lu])licate  ot' 
Curts's  message  giving  the  longitude  and 
latitude  of  the"  hostile  ileet. 

"Ready?"  asked  the  general. 

"Ready,"  said  the  electrician. 

Montrus  enveloped  his  head  in  the 
'hood  at  the  reflector — hardly  a  necessity, 
so  black  was  the  night.  ^Across  the  At- 
lantic, day  had  broken,  and  Curts  had 
the  light  he  needed  in  his  electro-])hotog- 
raphy  and  transmission.  Somewhere 
above  the  hostile  fleet,  Montrus  knew,  the 
scout  hung  precariously  in  a  position  to 
send  not  only  information  but  a  contin- 
uous reflection  of  the  movements  of  the 
airships.  He  might  be  discovered,  but 
that  w^as  the  hazard  of  his  occupation. 
If  he  were  w^ell  concealed  by  distance,  and 
out  of  the  path  of  the  enemies'  scouts,  he 
would  win  out.  If  otherwise,  he  at  least 
had  done  his  duty  to  the  best  of  his  abil- 
ity. 

Waiting  for  War 

With  one  finger  on  a  button  which 
would  give  the  signal  to  Atsins,  the  gen- 
eral waited  word  from  the  Capitol.  Sixty 
seconds  after  the  vote  had  been  taken  and 
war  declared,  the  world  would  know  it. 
The  hostile  fleet  would  know  it  almost  as 
soon  as  Montrus.  It  was  in  the  arrogance 
of  superior  force  that  the  enemy  had 
waited  the  formal  beginning  of  hostil- 
ities. 

Ripples  of  light  were  chasing  each 
other  again  across  the  reflector ;  shadowy 
forms  appeared  and  disappeared  in  va- 
pors and  fogs.     Then  came  an  outline, 
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growing  more  distinct,  and  presently  he 
had  the  picture  again. 

Outside  the  hood  was  the  black,  driz- 
zling night ;  inside,  the  face  of  the  re- 
flector was  glowing  with  a  picture  of 
clouds  lighted  by  the  early  rays  of  the 
sun  and  of  a  fleet  of  airships  languidly 
floating  at  rest. 

Montrus  could  see  the  flags  floating 
from  the  ships,  could  see  their  torpedo- 
tubes  and  the  graceful  movement  of  one 
here  and  there  as  it  changed  position 
slightly. 

One  of  the  assistants  at  his  side 
stooped  over  and  shouted  at  him  through 
the  hood : 

"Here's  the  flash.     War's  declared !" 

Ready  for  the  Wireless  Death 

The  general  twitched  with  suppressed 
excitement.  For  a  moment  longer,  he 
watched  the  picture  in  the  reflector.  Then 
he  saw  that  the  fleet  had  the  news. 
Across  the  Atlantic  the  instantaneous 
service  had  carried  the  declaration  of 
war. 

Far  below  him  was  the  chief  city  of 
his  nation,  now  subdued  in  the  knowledge 
that  it  and  the  nation  had  been  brought 
to  the  final  test.  In  the  sending  station 
was  the  man  on  wdiom  his  nation's  hopes 
depended.  He  slowly  pressed  the  but- 
ton. 

In  the  reflector  he  saw  the  enemy's 
sc^uadron  move.  Fie  knew  that  it  had 
been  in  readiness  to  start,  and  on  the  in- 
stant of  the  receipt  of  the  tidings  was 
setting  forth.  If  it  came  unmolested,  as 
it  had  every  right  to  expect  it  would, 
there  could  be  but  one  result  to  his  na- 
tion. 

It  seemed  an  eternity  of  time  as  he 
watched  the  reflector. 

Great  Fleet  is  Blotted  Out 

Suddenly  one  of  the  ships  disappeared 
in  a  blotch  which  sent  confused  shadows 
over  the  reflector.  Montrus  trembled  in 
his  excitement.  The  picture  grew  clear 
for  an  instant.  Then  another  blur — a 
quick  succession  of  ])lurs,  between  which 
he  could  see  nothing. 

He  grew  dizzy,  and  held  tightly  to  the 
Supports  of  the  reflector  to  steady  him- 
self. His  unblinking  eyes  were  so  held 
by  the  grim,  silent  chaos  of  destruction 
portrayed  before  him,  that  the  seeing  fac- 


ulty seemed  a  thing  apart  from  him  and 
separated  completely  by  his  dazed  con- 
dition. 

The  tumultuous  heaving  and  blurring 
on  the  reflector  cleared  away.  It  revealed 
a  torn  and  shattered  fleet — two-thirds  of 
the  ships  vanished  completely,  others 
beating  feebly  and  in  their  last  efforts, 
others  slowly  sinking  through  the  air,  a 
few  trying  to  escape  from  an  unseen  ter- 
ror. 

Gen.  jMontrus,  veteran  though  he  was. 
shuddered  at  the  horror  of  the  sight.  Un- 
seen, unheard,  softly  through  the  thick 
darkness,  the  wireless  dcatli  had  swci)t 
that  proud  aerial  fleet  out  of  existence  in 
one  tense  instant.  And  Atsins,  the  shock- 
headed  youth,  was  the  destroyer,  sitting 
calmly  up  there  in  the  sending  station, 
with  one  soiled  hand  on  the  lever  of  his 
great  concentrator.  It  was  he  who  had 
utilized  the  means  formerly  used  to  send 
messages,  to  bear  intelligence  across 
boundless  areas,  which,  increased  a  hun- 
dred thousand-fold  in  voltage,  controlled, 
concentrated,  and  directed,  had  carried 
also  absolute  destruction. 

Nation  is  Saved 

Still  breathing  heavily,  Montrus  threw 
off  the  hood,  coming  back  to  the  utter 
blackness  and  the  drizzle  of  the  Wash- 
ington night. 

A  bulletin  was  flashed  on  the  board 
which  carried  the  duplicates  from  Curts. 

"Fleet  gone — Vanished  in  Convulsion 
— Pictures  Actual  and  Accurate — Dis- 
turbance not  caused  by  defects  but  by  de- 
struction of  fleet — Can't  explain  it,'  but 
we  are  saved !" 

Montrus  turned  the  wireless  televue 
onto  the  sending  station,  and  saw  Atsins 
sitting  quietly  on  a  box  in  one  corner 
of  the  little  room,  his  shock  of  blonde  hair 
badly  rumpled,  a  smile  on  his  freckled 
face.  "Atsins" — the  commander-in-chief 
was  trying  hard  to  control  his  voice — 
"Atsins  !  You  have  saved  us  !  It  is  all 
over!    Their  fleet  is  annihilated!" 

It  seemed  to  the  old  soldier,  veteran  of 
a  dozen  camjmigns,  absurdly  impossible 
that  the  safety  of  a  great  nation  should 
have  been  put  into  the  hands  of  that 
grimy  boy  in  blue  overalls. 

"It  worked  all  right,  didn't  it !"  Atsins 
answered  calmlv. 
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"Come  over  here."  Motitrus  went  on.  A  troubled  frown  eanie  on  Atsins's 
"Ilnrry  ami  eonie.  To-morrow  (.Diig^rcss  face.  "Cut  that  ml  out.  ])lease,"  he  said. 
*11  l>e  q-ivins^  y»ni  a  vote  of  thanks  ;  you'll  '"I'm  ijoinij  hack  to  work.  I've  just 
he  a  hii^jjer  man  than  oKl  Dewey  ever  ihonijht  of  a  hij;'  iiuprovement  on  my  con- 
was!"  centratur.     Cloud  iiiijht !" 


-T)' 


Folded  Hands 

EAR  folaca  nands,  so  worn  witli  care. 
So  quiet  on  the  pulseless  breast. 
-^^t/    ^Vill  any  burden  need  you  there, 
vD  If  heavcR  is  a  place  of  rest  ? 

And  you,  dear  heart,  "will  you  forget 
The  struggles  of  these  lower  lands? 
Or  is  there  some  s\\'eet  service  yet. 
For  folded  hands  ? 

Yours  was  the  never-ending  task. 

Born  of  a  never-ending  need  ; 
Our  selfishness  it  v^'as  to  ask. 

Your  S'weet  unselfishness  to  heed. 
And  now,  in  the  unwonted  rest 

Long  promised,  in  the  better  lands, 
Ho'w  can  you  sit,  an  idle  guest. 
With  folded  hands  7 

No  tears  to  dry,  no  -wounds  to  bind. 

No  sufferer  to  tend  and  bless  — • 
Where  will  those  eager  fingers  find 
A  need  for  all  their  tenderness  ? 
Yet,  know^ing  all  they  did  before. 

Perchance  the  Father  understands. 
And  holds  some  precious  >vork  in   store 
For  folded  hands. 

— Ola  Moore. 


Furnace  System  of  Warming 

A  Discussion  of  Some  of  the  Principles  upon  which  the  Warming  of  Build- 
ings by  Hot  Air  is  Based 


By  CHARLES  L.  HUBBARD.  S.  E.,  M.  E. 


WITH  the  exception  of  the 
stove,  the  hot-air  furnace  is 
the  most  economical  of  all 
heating  systems,  from  the 
standpoint  of  cost  of  installation ;  and  it 
is  also  the  simplest  in  operation.  In  this 
method,  the  air  is  drawn  over  heated 
surfaces,  and  then  transmitted  through 
pipes,  while  at  a  high  temperature,  to 
the  rooms  where  heat  is  required.  Fur- 
naces are  used  largely  for  warming 
dwelling-houses,  also  churches,  halls,  and 
schoolhouses  of  small  sizes.  They  are 
more  costly  than  stoves,  but  have  some 
advantages  over  that  form  of  heating. 
They  require  less  care,  as  several  rooms 
may  be  warmed  from  a  single  furnace ; 
and,  being  placed  in  the  basement,  all 
dust  from  coal  and  ashes  is  kept  from 
the  rooms  above. 

The  Construction  of  a  Furnace 

In  construction,  a  furnace  is  a  large 
stove  with  a  combustion  chamber  of 
ample  size  over  the  fire ;  the  whole  being 
enclosed  in  a  casing  of  sheet  iron  or  brick. 
The  bottom  of  the  casing  is  provided 
with  a  cold-air  inlet,  and  at  the  top  are 
pipes  which  connect  with  registers  placed 
in  the  various  rooms  to  be  heated.  Cold, 
fresh  air  is  brought  from  out  of  doors 
through  a  pipe  or  duct  called  the  "cold- 
air  box  ;"  this  air  enters  the  space  be- 
tween the  casing  and  the  furnace  near 
the  bottom,  and,  in  passing  over  the  hot 
surfaces  of  the  fire-pot  and  combustion 
chamber,  becomes  heated.  It  then  rises 
through  the  warm-air  pipes  at  the  top  of 
the  casing,  and  is  discharged  through 
the  registers  into  the  rooms  above. 

As  the  warm  air  is  taken  from  the  top 
of  the  furnace,  cold  air  flows  in  through 
the  cold-air  box  to  take  its  place.  The 
air  for  heating  the  rooms  does  not  enter 
the  combustion  chamber. 


Fig.  I  shows  the  general  arrangement 
of  a  furnace,  with  its  connecting  pipes. 
The  cold-air  inlet  is  seen  at  the  bottom, 
and  the  hot-air  pipes  at  the  top;  these 
are  all  provided  with  dampers  for  shut- 
ting off  or  regulating  the  amount  of  air 
flowing  through  them.  The  feed  door 
or  fire  door  is  shown  at  the  front,  and 
the  ash  door  beneath  it.  Inside  the 
casing  is  placed  a  water  pan,  v.hich  fur- 
nishes moisture  to  the  warm  air  before 
passing  into  the  rooms.  Water  is  either 
poured  into  the  pan  through  an  opening 
in  the  front,  provided  for  this  purpose, 
or  is  supplied  automatically  through  a 
pipe. 

The  fire  is  regulated  by  means  of  a 
draft  slide  in  the  ash  door  and  a  cold-air 
or  regulating  damper  placed  in  the 
smoke-pipe.  Clean-out  doors  are  placed 
at  different  points  in  the  casing,  for  the 
removal  of  ashes  and  soot.  Furnaces 
are  made  of  either  cast  iron  or  wrought 
iron  plates  riveted  together  and  provided 
with  brick-lined  fire-pots. 

One  great  advantage  in  this  method 
of  warming  comes  from  the  constant 
supply  of  fresh  air  which  is  required  to 
bring  tlie  heat  into  the  rooms.  While 
this  is  greatly  to  be  desired  from  a  sani- 
tary stand] )oint,  it  requires  a  larger 
amount  of  fuel  than  would  otherwise  be 
necessary,  for,  in  addition  to  the  heat 
lost  by  leakage  through  walls  and  win- 
dows, heat  is  required  to  warm  the  fresh 
air  from  out  of  doors  up  to  the  tem- 
perature of  the  rooms. 

A  more  even  temperature  may  be 
maintained  in  this  way  than  by  the  use 
of  stoves,  owing  to  the  greater  depth  and 
size  of  the  fire,  which  causes  it  to  be 
more  easily  controlled.  When  a  building 
is  ])laced  in  an  exposed  location,  difficulty 
may  be  experienced  at  times  in  warming 
certain  rooms,  depending  u])on  the  direc- 
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tion  t)f  the  wiiul ;  this  may  he  ovorcoino 
to  a  lari^c  extent  hy  a  jjroper  location  of 
the  furnace  and  the  exercise  of  suitable 
care  in  runin"ni;  the  ooinu-ctini;'  pipes. 

Li)cation  of  furnace 

A  furnace  shoulil  he  so  placed  that 
the  warm-air  pipes  will  he  of  nearlv  the 
same  leni^th.  The  air  travels  most  read- 
ily throui^h  pipes  leadiui;-  toward  the 
shelteretl  side  of  the  house  and  to  the 
upper  rooms.  Therefore  pipes  leading; 
toward   the  north  or  west  or  to  rooms 


Fig.  1. 

on  the  first  floor,  should  Ix'  favored  in 
regard  to  length  and  size.  The  furnace 
should  he  placed  somewhat  to  the  north 
or  west  of  the  center  of  the  house  or 
toward  the  points  of  the  compass  from 
which  the  prevailing  winds  blow. 

Cold-Air  Box 

The  cold-air  box  should  be  large 
enough  to  supply  a  volume  of  air  suffi- 
cient to  fill  all  the  hot-air  pipes  at  the 
same  time.  If  the  supply  is  too  small, 
the  distribution  is  sure  to  be  unequal, 
and  the  cellar  will  become  overheated 
from  lack  of  air  to  carry  away  the  heat 
generated. 

If  a  box  is  made  too  small,  or  is  throt- 
tled down  so  that  the  volume  of  air  en- 
tering the  furnace  is  not  large  enough 
to  fill  all  the  pipes,  it  will  be  found  that 
those  leading  to  the  less  exposed  side 
of  the  house  or  to  the  upper  rooms  will 
take  the  entire  supply,  and  that  additional 
air  to  supply  the  deficiency  will  be  drawn 
down   through    registers   in   rooms   less 


favorably  situated.  It  i.s  common  i)rac- 
tice  to  make  the  area  of  the  cold-air  box 
three-fomtlis  tlie  combined  area  of  the 
hot-air  pipes.  The  inlet  should  be  1)1;icih1 
where  the  prr\ailin,L;  cnid  winds  w  ill  blow 
into  it;  this  is  commonly  (U)  llir  nnrih  oi- 
west  side  of  the  house.  I  l'  il  is  pliueil 
on  the  side  away  from  the  wind,  warm 
air  from  the  furnace  is  likily  ti>  be  dr.iu  n 
out  through  the  coM  ,iir  box. 

\\'hate\'er  may  be  the  location  of  the 
entrance  to  the  cold-air  box,  changes  in 
the  direction  of  the  wind  niav  take  place 
w  Inch  w  ill  brill:.;  llie  inlet  on 
the  wrong  side  of  the  house. 
To  prevent  the  possibility  of 
such  changes  affecting  the  ac- 
tion of  the  furnace,  tlie  cold- 
air  box  is  sometimes  extended 
through  the  house  and  left 
open  at  both  ends,  w  ith  check- 
dampers  arranged  to  prevent 
back  drafts.  These  checks 
should  be  placed  some  dis- 
tance from  the  entrance,  to 
prevent  their  becoming 
clogged  with  snow  or  sleet. 
"  The  cold-air  box  is  generally 

made  of  matched  boards,  but 
galvanized  iron  is  much  bet- 
ter. The  latter  costs  more 
than  wood,  but  is  well  w^orth  the  extra 
expense,  on  account  of  tightness,  which 
keeps  the  dust  and  ashes  from  being 
drawn  into  the  furnace  casing  to  be  dis- 
charged through  the  registers  into  the 
rooms  above. 

The  cold-air  inlet  should  be  covered 
with  galvanized-wire  netting  with  a  mesh 
of  at  lea.st  three-eighths  of  an  inch.  The 
frame  to  which  it  is  attached  should 
not  be  smaller  than  the  inside  dimen- 
sions of  the  cold-air  box.  A  door  to  ad- 
mit air  from  the  cellar  to  the  cold-air 
box,  is  generally  provided.  As  a  rule, 
air  should  be  taken  from  this  source  only 
when  the  house  is  temporarilv  unoccu- 
pied or  during  high  winds. 

Return   Duct 

In  some  cas(^s  it  is  desiral)le  to  return 
air  to  the  furnace  from  the  rooms  above, 
to  be  reheated.  Ducts  for  this  purpose 
are  common  in  places  where  the  winter 
temperature  is  frequently  below  zero. 
Return  ducts  when  used,  should  be  in 
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addition  to  the  regular  cold-air  box. 
Fig.  2  shows  a  common  method  of  mak- 
ing the  connection  between  the  two.  By 
adjustment     of     the 


proper 


swmemgf 


damper,  the  air  can  be  taken  either  from 
out  of  doors  or  through  the  register  from 
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Fig,  3. 

the  room  above.  The  return  register  is 
often  placed  in  the  hallway  of  a  house  so 
that  it  will  take  the  cold  air  which  rushes 
in  when  the  door  is  opened,  and  also  that 
which  may  leak  in  around  it  while  closed. 
Check-valves  or  flaps  of  light  gossamer 
or  woolen  cloth  should  be  placed  between 
the  cold-air  box  and  the  registers,  to  pre- 
vent back  drafts  during  winds. 

The  return  duct  should  not  be  used 
too  freely  at  the  expense  of  outdoor  air ; 
and  its  use  is  not  recommended,  except 
during  the  night,   when  air  is  admitted 


to  the  sleeping  rooms  through  open  win- 
dows. 

Warm- Air  Pipes 

The  required  size  of  the  warm-air  pipe 
to  any  given  room,  depends  upon  the  heat 
loss  from  the  room  and  the  volume  of 
warm  air  required  to  offset  this  loss. 
Each  cubic  foot  of  air  warmed  from  zero 
to  140°  brings  into  a  room  2.2  British 
thermal  units  (B.  T.  U.).  In  zero 
weather,  with  the  air  entering  the  regis- 
ters at  140  degrees,  only  one-half  of  the 
heat  contained  in  the  air  is  available  for 
offsetting  the  losses  by  radiation  and  con- 
duction, so  that  only  i.i  B.  T.  U.  in  each 
cubic  foot  of  entering  air  can  be  utilized 
for  warming  purposes.  Therefore,  if  we 
divide  the  computed  heat  loss  in  B.  T.  U. 
from  a  room,  by  i.i,  it  will  give  the 
number  of  cubic  feet  of  air  at  140  de- 
grees necessary  to  warm  the  room  in 
zero  weather. 

As  the  outside  temperature  becomes 
colder,  the  quantity  of  heat  brought  in 
per  cubic  foot  of  air  increases  ;  but  the 
proportion  available  for  warming  ■  pur- 
poses becomes  less  at  nearly  the  same 
rate,  so  that,  for  all  practical  purposes, 
we  may  use  the  figure  i.i  for  all  usual 
conditions.  In  calculating  the  size  of 
pipe  required,  we  may  assume  maximum 
velocities  of  280  and  400  feet  per  minute 
for  rooms  on  the  first  and  second  floors 
respectively.  Knowing  the  number  of 
cubic  feet  of  air  per  minute  to  be  deliv- 
ered, we  can  divide  it  by  the  velocity, 
which  will  give  us  the  required  area  of 
the  pipe  in  square  feet. 


The  Honor  Roll 


[T  is  not  always  the  doing  -well 
I         That  measures  the  fame  of  a  man; 
)    The  hero  is  he  ■who  the  world  can  see 
Is  doing  the  best  that  he  can. 


Make  Alcohol  From  Sawdust 

Simple  German  Method  which  has  Proved  Commercially    Practicable 

and   Prolitablc 


By  JOHN  C.  JENKINS 


PR(  M\  Ai.i:xA\ni:R  n.Assi'.x 
.it  the  technical  coUc.uc  at  Ai\-la- 
ChaiK'llc.  (."icnnany.  has  \\H)rkc(l 
out  a  thiirouj^lily  practicahlc  and 
coniniorcially  successful  method  of  niak- 
\uix  alcohol  from  sawdust.  It  differs 
from  the  process  formerly  exploited,  in 
that  to  convert  the  cellulose  into  j^^lucose, 
jjaseous  sulphunnis  acid  is  utilized,  in- 
stead of  sulphuric  acid,  which  it  is  diffi- 
cult and  costly  to  remove. 

The  first  illustration  shows  the  stills 
and  apparatus  used  in  the  manufacture 
of  the  sulphurous  acid,  and  also,  in  the 
rear,  to  the  ri^^ht,  the  "digester."  in  which 
the  sawilust  is  treated.     The  dip:ester  is 


;i  revdlvin.u  iron  druni,  liiu'(l  with  k'ud. 
which  is  necessary  to  resist  the  action  of 
the  acid.  The  charge  of  sawdust  is  i)Ul 
into  this  drum,  and  is  mixed  with  one- 
third  its  weight  of  the  acid  .solution.  The 
drum  is  then  revolved,  its  jacket  being 
meanwhile  filled  with  .steam  wdiich  raises 
the  charge  to  a  temperature  of  295°  V. 
The  heat  causes  the  sulphurous  acid  gas 
to  act  on  the  cellulose  of  the  sawdust, 
glucose  being  formed.  Three  hours  are 
re(|uired  to  complete  the  ])rocess,  during 
which  time  the  pressure  of  the  exjjanding 
gases  rises  to  over  100  pounds  per  square 
inch.  The  excess  steam  and  sulphurous 
gas    then    pass    together    into    absorbing 


AIX-L.\-CHAPELLE  APPARATUS  AND   STILLS  FOR  PREPARING  SULPHUROUS  ACID. 
Showing  also  in  the  rear  right-hand  corner  the  digester  for  converting  the  cellulose  of  sawdust  into  sugar  or  glucose. 
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ALCOHOL  STILLS  AND  EXHAUSTER  FOR  EXTRACTING  SUGAR  FORMED  IN  DIGESTER. 


tanks,  and  are  thus  saved  to  be  used 
again  later.  The  digester  now  no  longer 
contains  sawdust,  but  simply  wood  fiber 
and  glucose  or  sugar  together  with  a  few 
other  minor  products  formed  by  the 
action  of  the  heat  and  acid  as  well  as  by 
the  pressure.  The  sugar,  with  the  saw- 
dust fiber,  goes  into  exhaustion  tanks ; 
and  the  sugar,  of  which  about  85  per 
cent  is  fermentable,  is  washed  out.  The 
water  passes  through  these  exhaustion 
tanks  continuously,  washing  out  the  glu- 
cose completely,  in  this  experimental 
plant  ten  vats  being  in  use  for  this  pur- 
pose, with  a  capacity  of  36  gallons  each. 
They  are  connected  by  valves  and  pipes 
in  such  a  way  that  the  contents  of  any 
one  tub  can  be  emptied  into  any  other; 
and  when  the  contents  of  one  vat  have 
been  treated  with  ten  washings,  that  vat 
is  emptied  and  refilled. 

A  long  ton  of  sawdust  produces  a  so- 
lution containing  about  500  pounds  of 
sugar,  of  which  about  75  or  80  per  cent 
is  fermentable,  when  treated  with  yeast, 
the  remaining  portion  being  non-fer- 
mentable. 

The   next  process   takes   place   in  the 


"neutralizing"  tank,  where  the  solution 
from  the  exhaustion  vats  is  neutralized 
with  calcium  carbonate.  If  this  were 
not  done,  the  sulphurous  acid  which 
might  be  carried  over,  or  any  organic 
acid  which  is  formed,  would  destroy  the 
yeast  in  the  next  step  in  the  manufacture 
of  alcohol. 

This  next  step  is  fermentation.  The 
solution  is  kept  at  a  constant  tempera- 
ture and  yeast  is  added,  fermentation  tak- 
ing place  very  quickly.  The  process  from 
this  step  on  is  similar  to  that  which  takes 
place  in  distilleries,  the  solution  passing 
from  the  fermenting  vats  to  the  stills. 

A  remarkaljle  feature  of  this  process 
is  the  fact  that  the  sawdust  after  leav- 
ing the  exhaustion  vats,  can  be  used  for 
fuel ;  for,  although  its  volume  constantly 
diminishes  after  each  step  in  the  process, 
still  its  value  as  a  fuel  remains  un- 
changed, no  component  having  a  fuel 
value  having  been  removed. 

The  process  is  constantly  being  im- 
proved, and  about  25  gallons  of  absolute 
alcohol  is  now  obtained  from  a  long  ton 
of  sawdust,  or  about  double  that  quanti- 
tity  of  crude  alcohol. 


Invitatiomi  to  Readers 

nrUE  TF.CHXICAL  WORLD  MAG- 
''•  AZIXE  is  published  for  the  in- 
formation, as  well  as  for  the  entertain- 
ment, of  its  readers.  Primarily  its  pur- 
pose is  to  be  helpful,  rather  than  merely 
interesting. 

Are  you  puzzled  by  any  question  in 
engineering::  or  the  mechanic  arts?  State 
your  problem  in  writing,  and  mail  it  to 
the  Consulting  Department  of  The 
Technical  World  Magazine.  It  will 
be  answered  as  speedily  as  possible  by  an 
expert  especially  familiar  with  the  ques- 
tions involved.  For  the  purpose  of  hav- 
ing this  work  done  thoroughly  and  in  an 
authoritative  way,  The  Technical 
World  Magazine  has  made  arrange- 
ments with  the  American  School  of  Cor- 
respondence at  Armour  Institute  of 
Technology  to  have  all  problems  of  a 
technical  nature  submitted  by  its  readers 
answered  by  the  members  of  the  school's 
staflF  of  professors  and  instructors. 

If  the  question  asked  or  the  problem 
presented  is  of  general  interest,  the  solu- 
tion will  be  printed  in  the  columns  of  the 
magazine.  If  of  merely  personal  inter- 
est, it  will  be  forwarded  by  mail,  pro- 
vided an  addressed  and  stamped  envel- 
ope is  enclosed  for  the  purpose  when  the 
question  is  sent  in. 

^* 

Load  on  Journal  Bearing 

Question:  What  is  the  safe  load  in  pounds 
that  can  be  placed  on  a  solid  journal  bearing 
with  ten  rollers?— P.  R.  T. 

Answer:     Such   a   problem   is   to   be 

(7B6) 


solved  by  multiplying  the  length  of  one 
roller  in  inches  by  the  nuni])er  of  rollers. 
Divide  the  result  by  three  times  the  lin- 
ear velocity  of  convex  bearing  surface  to 
concave  bearing  surface  in  feet  per  min- 
ute. Multiply  this  result  by  100,000 
times  the  square  of  the  diameter  of  the 
roller  in  inches.  This  is  the  method  to 
use,  but  we  cannot  answer  your  problem, 
as  you  have  failed  to  give  sufficient  data, 
the  length  of  rollers,  diameter,  and  veloc- 
ity not  being  given. 


Reaction  of  Motor  and  Generator 

Question:  We  have  a  14-horse-power  com- 
pound-wound multipolar  dynamo  running  a 
motor  of  the  same  type,  the  motor  being  con- 
nected in  parallel  with  the  generator.  The 
other  day,  after  I  had  just  shut  the  steam  off 
from  the  engine,  the  fuse  blew  on  the  motor 
line.  After  I  had  replaced  the  fuse  and  started 
the  dynamo,  the  motor  ran  all  right,  but  the 
voltmeter  and  ammeter  showed  no  signs  of 
current.  After  stopping  the  dynamo  and 
starting  it  again,  the  pilot  light  burned  and 
the  voltmeter  and  ammeter  seemed  to  be  re- 
versed. As  everything  else  was  apparently 
all  right,  I  crossed  the  wires  to  the  meters  and 
they  worked  all  right.  What  was  the  cause 
of  this  action?—/.  H.  B. 

Answer:  The  reason  for  the  above- 
mentioned  action  is  probably  that  you 
stopped  the  generator  too  quickly — with- 
out cutting  out  the  motor.  The  gener- 
ator then  slowed  down  quite  suddenly; 
and  the  motor,  kept  on,  operating  as  a 
generator,  owing  to  the  inertia  of  the 
load  which  it  was  carrying.  It  thus  sent 
current  through  the  series  winding  of 
the  dynamo,  reversing  the  polarity.  The 
reason  that  the  fuse  blew  is  because  the 
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dynamo  practically  formed  a  short  cir- 
cuit upon  the  motor,  causing  an  excessive 
current  to  flow. 


spark  at  the  interrupter.  A  dynamotor 
or  motor  generator  is  the  only  practical 
method  for  such  transformation. 


Use  of  Return  Trap 

Question:  When  is  it  necessary  to  use  a 
return-trap  in  a  hot-water  heating  svstem? — ■ 
U.  C.  T. 

Answer:  When  the  steam  used  in  the 
heating  system  is  at  boiler  pressure,  the 
condensation  may  return  direct  to  the 
boiler  by  gravity;  but  if  steam  at  a  re- 
duced pressure  is  used,  it  must  be  trap- 
ped to  the  receiver  of  a  return  pump,  or 
to  the  sewer. 

^* 

Pumping  Hot  and  Cold  Water 
—Boiler  Feeding 

Question  i:  Can  hot  water  as  well  as  cold 
be  pumped  with  the  ordinary  steam  pump? 

Question  2:  What  piston  speed  is  proper 
for  boiler  feeding?— 7.  V.  McM. 

Ansiver  i:  The  only  difference  is  that 
hot  water  cannot  well  be  lifted  by  suc- 
tion, as  its  vapors  tend  to  destroy  the 
necessary  vacuum.  Therefore,  when  hot 
water  is  to  be  pumped,  the  pump  should 
be  placed  below  the  source  of  supply  so 
that  the  water  will  flow  down  to  it. 

Ansivcr  2:  For  continuous  boiler- 
feeding  service,  about  fifty  feet  per  min- 
ute would  give  best  results. 


Transforming  Current  by  Rotary 
Interrupter 

Question:  Will  you  please  tell  me  if  a  di- 
rect current  can  be  transformed  from  a  low 
to  a  high  voltage  and  current  by  means  of  a 
rotary  interrupter.  Would  such  a  current  do 
for  running  a  motor  or  for  lighting  incan- 
descent lamps? — C.  F. 

Ansiver:  It  is,  of  course,  impossible 
to  raise  both  the  voltage  and  the  current 
at  the  same  time  by  any  sort  of  apparatus, 
as  here  you  would  be  actually  increasing 
the  amount  of  power,  or  creating  energy. 
All  you  can  do  with  any  sort  of  trans- 
former is  to  increase  voltage  at  the  ex- 
pense of  the  current,  or  vice  versa. 

As  to  performing  these  latter  opera- 
tions in  the  case  of  a  direct  current,  we 
should  say  that  it  is  possible  to  do  so; 
but  the  scheme  is  not  practical  for  light- 
ing or  power  purposes,  because  of  the 


Size  of  Wire 

Question:  Please  explain  how  I  can  find 
size  of  wire  required  to  transmit  40  horse- 
power 9  miles  at  6,000  volts,  with  2^  per 
cent  loss.     System  to  be  3-phase. — N.  S. 

Anszver:  The  size  of  wire  in  circular 
mills  can  be  obtained  bv  the  formula 

in  which  IV  =  total  watts  delivered ;  D 
=  distance  one  way  in  feet ;  P  =  per- 
centage of  loss ;  and  E  =  voltage  ;  while 
K  is  a  constant,  which^  for  the  3-phase 
3-wire  system  at  85  per  cent  power  fac- 
tor, is  1,500.  The  power  factor  will  de- 
pend upon  the  nature  of  your  load.  As 
this  is  not  stated,  we  shall  assume  that  it 
consists  of  a  combination  of  motors  and 
lights,  for  which  the  power  factor  should 
be  in  the  neighborhood  of  85  per  cent. 
Substituting  these  values  in  the  formula, 
we  have 

^    1/,= 9X5^280X40X746^ J  5QQ 
6,000^X2.5  '      ' 

from  which  we  find  that  C.  M.  =  23,633. 
Then,  referring  to  wire  table,  and  choos- 
ing the  next  larger  size  of  wire,  will  give 
us  No.  6  B.  &  S.,  which,  from  the  stand- 
point of  drop  in  voltage,  would  be  the 
proper  size  to  use. 


Voltmeter  Reading— Exciter  Load— Hy- 
steresis Loss— Conversion  of 
Logarithms 

Question  i:  Wi''  a  voltmeter,  either  A.  C. 
or  D.  C,  give  a  different  reading  when  it  is 
warm,  from  that  given  when  cold,  with  the 
same  pressure  at  the  terminals — say,  because 
of  a  change  of  temperature  in  the  room?  If 
so,  what  percentage  of  difference  in  the  read- 
ing will  the  change  in  temperature  cause? 

Question  2:  In  what  way  does  the  load 
change  on  the  exciter  of  a  separately  excited 
A.  C.  unit,  when  the  load  changes  on  the 
alternator? 

Question  3:  Does  the  hysteretic  loss  change 
with  change  of  temperature  in  armature  or  in 
any  other  piece  of  apparatus? 

Question  4:  Which  is  the  right  constant 
or  multiplier  to  use  in  changing  common 
logarithms  to  hyperbolic  logarithms— 2.302585 
or  .434294? — W.  C.  S. 
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.■Ins^ViT  i:  This  ilopiiuls  on  the  in- 
strument. Sonic  instruments  arc  com- 
pensated for  chans^c*  of  temperature,  and 
some  are  not.  while  others  use  a  wire 
that  has  ahnost  zcri>  tcmperatiuo  coclli- 
cicnt.  The  Weston  A.  C.  voUmcters 
have  a  small  rheostat  which  adds  or  cuts 
out  resistance  in  circuit,  to  C(Mnpcnsatc 
for  temperature  chanijcs  as  indicated  by 
an  enclosed  thermometer.  rhe  amount 
of  difference  in  reading  depends  on  the 
instrument  used. 

.Ins^i'cr  2:  As  the  load  on  the  alter- 
nator increases,  voltage  drojis.  and  a 
greater  current  is  recpured  from  the  ex- 
citer. This  applies  to  simple  alternators. 
In  compound  ones,  the  exciter  load  varies 
very  little. 

Anszi'cr  y.  Xot  appreciably  within 
practical  workiuij  limits. 

A)\si<:cr  ./.•  Multiply  by  2.30J585,  or 
divide  by  .434294. 


Electrolytic  Effects  of  Weather 

Qucs\'wn:  On  a  roof,  when  the  copper  of 
the  valley  is  soldered  to  a  galvanized-iron 
gutter  in  the  cornice,  will  anj'  action,  electric 
or  otherwise,  take  place,  that  will  destro}'  or 
partly  destroy  either  metal  at  the  line  of  junc- 
tion, causing  a  leak?  I  have  such  a  case  now 
under  construction. — G.  \V .  S. 

Anszi'er:  Where  two  diiTerent  metals 
are  in  contact  in  presence  of  moisture,  an 
electrolytic  action  is  set  up,  with  slow 
destructive  effects.  This  would  probably 
occur  in  the  case  mentioned. 


Brushes  of  Compound-Wound 
Dynamo 

Question  :  Will  you  please  tell  me  why  a 
compound-wound  dynamo  can  be  run  with 
only  two  sets  of  brushes?  This  is  a  4-pole 
d^mamo,  and  the  brushes  are  90°  apart.  The 
dj'namo  is  used  for  lighting,  and  is  about  10 
H.  P.— F.  7.  5. 

Answer:  A  machine  with  a  simple 
wave  winding  can  always  be  run  with 
two  sets  of  brushes,  althousfh  more  (a. 
pair  for  each  pair  of  poles)  are  usually 
used,  in  order  to  reduce  the  current 
density  in  the  brush  contact.  Lap  wind- 
ings must  always  have  as  many  sets  of 
brushes  as  poles,  in  order  that  all  the 
armature  windings  may  be  utilized  sym- 


metrically at  the  same  time.  This  be- 
comes evident  by  referring  to  the  accom- 
panying tigures.     Fig.  1  is  a  4-pole  drum 


Fig.  1.     Four-Pole  Drum  Wave  Winding. 

wave  wiiuling.  Starting  at  the  negative 
brush  where  the  current  enters  the  arma- 
ture, there  are  two  paths  to  the  positive 
brush  ;  but  through  either  path  the  cur- 
rent must  circulate  entirely  around  the 


Fig.  2,     Four-Pole  Drum  Lap  Winding. 

armature,  the  number  of  times  depending 
on  the  winding,  so  that  the  current  dens- 
ity in  all  parts  of  the  armature  is  the 
same  and  no  unbalancing  results. 

Referring  in  a  similar  way  to  Fig.  2, 
which  is  a  4-pole  drum  lap  winding,  it 
will  be  seen  that  if  there    be    only    two 
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brushes  used,  as  in  Fig.  i,  the  current 
entering  at  the  negative  brush  has  two 
paths  to  the  positive  one,  but  one  is  three 
times  the  length  of  the  other  and  of 
correspondingly  high  resistance;  hence 
nearly  all  the  current  will  seek  the  shorter 
path,  which  will  result  in  serious  unbal- 
ancing of  the  electric  circuit,  and  the  pps- 
sible  maximum  load  will  be  lowered  ac- 
cordingly. 


Formulas  for  Black  Prints 

Question  :  Please  give  formulas  and  direc- 
tions for  making  black  prints,  both  negative 
and  positive. — /.  W.  C. 

Anszver:  The  paper  on  which  the  neg- 
ative is  to  appear  is  first  dipped  in  a  batli 
consisting  of  30  parts  of  white  soap,  30 
parts  alum,  40  parts  English  glue,  10 
parts  albumen,  2  parts  glacial  acetic  acid, 
10  parts  alcohol  (of  60  degrees),  and  500 
parts  water.  It  is  afterward  put  in  a 
second  bath  which  contains  50  parts 
burnt  umber  ground  in  alcohol,  20  parts 
lampblack,  10  parts  English  glue,  and 
10  parts  bichromate  of  potash,  in  500 
parts  water.  The  paper  is  now  sensitive 
to  the  light  and  must  be  kept  in  a  dark 
place.  In  preparing  paper  to  make  the 
positive  prints,  another  bath  is  made  just 
like  the  above  except  that  lampblack  is 
substituted  for  the  burnt  umber.  To  ob- 
tain colored  prints,  any  soluble  pigment 
of  the  desired  color  may  be  substituted 
for  the  lampblack. 

In  making  the  negative,  the  drawing 
to  be  copied  is  placed  in  a  photographic 
printing  frame,  the  negative  paper  laid 
on  it  and  then  exposed  in  the  usual  way 
for  two  minutes  in  clear  weather.  After 
the  exposure,  the  negative  is  put  in  clear 
water  to  develop,  and  the  drawing  will 
appear  in  white  on  a  dark  ground.  It  is 
a  negative  or  reversed  picture.  We  can 
now  use  this  to  make  as  many  positive 
copies  as  w^e  choose,  as  follows : — Place 
the  negative  after  drying,  in  a  print 
frame,  next  the  glass ;  and  the  positive 
paper,  prepared  as  above,  next  to  it ;  ex- 


pose for  two  minutes,  and  develop  the 
positive  in  water.  The  pigment  will  dis- 
solve leaving  the  lines  sharp  and  distinct 
on  a  white  ground. 


Increase  of  Voltage  in  Lighting  Circuits 

Question  :  We  made  a  recent  change  in 
our  electric  lighting,  voltage  being  increased 
from  110  to  220.  We  also  changed  lamps 
from  110  to  220.  As  a  result  of  this  change, 
the  light  seems  to  be  too  strong,  and  from 
two  to  three  lamps  burn  out  every  day.  Could 
we  get  a  higher  voltage  lamp,  or  is  there  any 
way  to  remedy  this  trouble  ? — O.  C.  J. 

Anszver:  There  is  no  apparent  reason 
why  a  220-volt  lamp  of  a  given  candle- 
power  on  a  220-volt  circuit  should  burn 
any  more  brightly  or  burn  out  in  less 
time  than  a  110-volt  I'.mp  of  the  same 
candle-power  on  a  110-volt  circuit.  It 
would  seem  as  though  the  voltage  had 
l^een  increased  to  more  than  220.  If  this 
is  the  case,  you  should,  of  course,  get  a 
lamp  of  the  proper  voltage  to  correspond, 
which  would  have  the  desired  result  of 
causing  your  lamp  to  burn  less  brightly, 
and  w^ould  also  undoubtedly  increase  the 
life  of  your  lamps  considerably. 


Air-Brake  Details 

Question  :  1 :  In  the  Westinghouse  air- 
brake, what  is  the  size  of  the  feed-groove  in 
the  triple? 

Question  2:  If  the  train-line  pressure  is 
reduced  below  auxiliary  reservoir  pressure 
after  equalization  between  auxiliary  and  brake 
cylinder  has  taken  place,  what  will  occur? — .V. 
A.  R. 

Anszver  i:  Size  of  feed-groove  varies 
according  to  the  auxiliary  reservoir 
used  in  connection  with  same,  each  style 
triple  having  a  separate  gauge.  The 
practice  is  to  make  the  groove  of  such  ca- 
pacity that  the  auxiliary  can  be  supplied 
at  the  rate  of  one  pound  per  second  from 
a  70-pound  train-line  pressure. 

Anszver  2:  The  piston  will  move  to  the 
left  and  compress  a  graduating  spring, 
l)ut  to  no  special  advantage. 


Setting  Lathe  Tools 


How  Cutting  TodIs  Should  be  Adjusted  on  tl\c  Lathe  In  Relation    to  the   Work 


By  FREDI  KICK  W.  TURNER 

Instructor  in  Machine  Shop  Woik.  Mecliaiiic  Arts  Mich  School,  Boston.  Mass. 


Till-",  cuttii'tr  tools  used  in  latlu's 
arc  of  a  j^rcat  variety  of  shapes. 
These  shapes  arc  adapted  to  the 
work  that  is  to  be  done,  and  to 
the  kind  of  tinish  that  is  to  he  left  upon 
the  metal.  There  are  two  fundamental 
requirements  that  all  t(Xils  nuist  fulfill : 
(1)  The  ciitfi)ii:;  edge  alo)ie  nutst  touch 
the  metal;  (2)  the  edge  niiisf  be  keen.  A 
typical  form  of  tool  is  shown  in  Fij^.  1. 
The  cuttings;'  cdq^e  of  the  tool  at  A  is  in 
contact  with  the  work.  The  bottom  line 
A  B  runs  back  from  the  metal  and  does 
not  touch  it.     The  top  face  A  C  slopes 


Fig.  1. 

down  and  back.  The  line  A  D  is  a  tan- 
gent at  the  cutting:  point,  and  the  line  A 
E  is  radial  at  the  same  point.  There- 
fore, the  angle  D  A  E  is  always  a  right 
angle.  The  angle  D  A  B  is  called  the 
angle  of  clearance,  and  should  be  small ; 
in  "lathe  tools,  not  over  10°.  The  angle 
C  .-J  £  is  called  the  angle  of  rake,  and 
should  be  as  great  as  circumstances  will 
permit ;  about  20°  on  lathe  tools  for 
wrought  iron  and  steel,  leaving  60°  for 
the  solid  or  cutting  angle,  which  is  the 
same  angle  as  is  used  for  a  cold  chisel. 

Tools  Should  be  Strong 

Clearance  prevents  the  tool  from  rub- 
bing on  the  w'ork,  while  rake  adds  to  the 
keennees  of  the  cutting  edge,  and  gives 
freedom  to  the  removal  of  the  chips.    A 
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tdiij  should,  have  suriicieul  strength  at  the 
])(>i!it  to  do  the  work  recjuired. 

riie  tool  should  be  set  so  that  the  cut- 
ting t\\\j:;c  will  be  very  nearly  at  a  hori- 
zontal line,  passing  through  the  axis  of 


Fig.  2. 


Fig.  3. 


the  work.  Many  machinists  set  the  cut- 
ting edge  a  little  above  the  horizontal 
line.  When  so  set,  the  stress  tends  to 
force  the  tool  down  along  the  line  of  its 
greatest  strength.  The  tool  may,  how- 
ever, be  set  too  high.  If  this  is  done,  as 
in  Fig.  2,  the  angle  of  clearance  will  dis- 
appear, and  the  curve  of  the  work  will 
rub  against  the  bottom  of  the  tool.  This 
will  tend  to  force  it  out ;  it  will  heat  the 
steel  and  j^roduce  a  rough  surface  on  the 
metal  being  turned.  If,  on  the  other 
hand,  the  tool  is  set  too  low,  as  in  Fig  3, 
the  cutting  edge  does  not  stand  in  line 
with  the  motion  of  the  work  at  the  point 
of  contact.  The  result  will  be  that  the 
metal  will  be  scraped  rather  than  cut, 
as  there  is  no  rake,  and  the  pressure  upon 
the  tool  will  be  in  the  line  of  its  lowest 


llG.    4. 

power  of  resistance,  as  indicated  by  the 
arrow.  Such  a  position  might  cause  the 
point  of  the  tool  to  break  off.  It  will  also 
cause  the  tool  to  tremble  or  "chatter"  as 
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it  removes  the  chips,  leaving  a  rough  and 
wavy  surface  on  the  metal. 

How  Cutting  Edge  Should  be  Set 

As  stated  above,  many  machinists  pre- 
fer to  set  the  cutting  edge  a  little  above 


Fig.  5, 


tightened  down  upon  the  top  of  the  tool. 
This  raises  the  tool-post  to  a  bearing  on 
the  under  side  of  the  slot,  and  clamps 
the  whole  carriage  firmly  in  position. 

Overhang  to  be  Avoided 

In  setting  the  tool,  it  should  be  done 
with  the  cutting  edge  as  far  back  towards 
the  supporting  ring  as  possible.  If  it  has 
too  much  overhang,  as  shown  by  the 
dotted  lines  of  Fig.  5,  it  will  spring  under 
the  pressure  of  the  work  and  will  chatter. 

While  this  form  of  tool-post  is  used 
more  than  any  other,  there  are  certain 
objections  to  it.  In  the  first  place,  chang- 
ing the  height  of  the  tool  point  also 
changes  the  angrles  of  rake  and  clearance. 


the  center;  if  this  is  done,  the  rotation 
of  the  work  has  a  tendency  to  depress  the 
point  of  the  tool  a  little,  bringing  it, 
while  cutting,  nearly  to  the  center.  The 
amount  the  tool  is  set  above  the  center 
is  slight,  and  of  course  depends  upon  the 
character  of  the  work.  The  angle  A  C 
B,  Fig.  4,  should  be  only  about  5  or  6 
degrees. 

The  tool  is  usually  held  to  the  carriage 
by  means  of  a  tool-post,  shown  in  Fig. 
5.  The  post  consists  of  a  piece  with  a 
slotted  hole  through  the  center  for  the 
tool  B.  A  ring  C  slips  over  it  and  rests 
upon  the  body  of  the  carriage.  This  ring 
may  be  beveled  as  shown,  to  provide  ver- 


FiG.  6. 

tical  adjustment  for  the  point  of  the  tool. 
The  post  has  a  collar  D  at  its  lower  end, 
that  goes  loosely  into  a  slot  in  the  car- 
riage. At  the  top  there  is  a  set  screw 
E.  When  the  tool  has  been  properly  ad- 
justed by  turning  the  ring  C  to  give  it 
the  correct  elevation,  the    set    screw    is 


Fig.  7. 

These  are  supposed  to  be  correct  when 
the  base  of  the  tool  is  horizontal.  Any 
change  from  this  position  alters  the  sizes 
of  these  angles  materially.  Again,  this 
post  is  not  rigid  enough  for  heavy  work. 
On  lathes  of  over  thirty  inches'  swing, 
the  style  of  tool-holder  shown  in  Fig.  6 
is  often  employed.  English  manufactur- 
ers use  it  almost  exclusively  on  all  sizes. 
There  is  no  provision  for  raising  and 
lowering  the  point  of  the  tool ;  and  while 
this  is  not  of  serious  importance  on  large 
lathes  (30-inch  and  over),  it  becomes  a 
matter  of  moment  when  turning  such 
work  as  is  usually  handled  in  lathes  of 
14-inch  and  16-inch  swing. 
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The  form  shown  in  •l''i,i:f.  7  has  t\V(^ 
beveled  rings  to  adjust  the  height  of  the 
tool. 

Best  FDrni  of  Tool-Post 
The  Lipe  tool-post,  shown  in  V'\^^.  8. 
combines  the  good  jwints  of  all  the  other 
forms ;  the  tool  can  be  held  by  one  or 
two  screws  as  the  character  of  the  UMrk 
may  reciuire.  and  can  be  adjusted  verti- 
cally or  horizontally  alter  being  clamped 


Fig.  8. 


down.  The  construction  and  operation 
of  this  tool-post  are  clearly  indicated  in 
the  illustration. 


An  eiUirelv  dilYerenl  inelhod  c 
ing  the  tool  ])oint  is  by  means  o 
called  the  elevating  or  rise-and 
shown  in  l-'ig.  •).  In  this  [\\^r  t 
T-shai)ed   casting   carried    on    tl 
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Fig.  9. 

part  of  tlie  carriage,  supported  by  trun- 
nion screws  at  the  frt)nt,  and  bv  an  ad- 
justing screw  at  the  rear.  With  this  is 
used  a  tool-post  as  shown  in  Fig.  5,  with 
a  plain  ring.  The  elevating  rest  is  used 
quite  extensively  on  small  lathes,  but  the 
convenience  of  adjustment  is  gained  by 
a  loss  in  rigidity.  The  cross-rail  is  light, 
and  the  elevating  portion,  being  support- 
ed at  three  widely  separated  points,  lacks 
stifTness.  As  the  effective  swing  over  the 
carriage  is  limited  by  the  height  of  the 
cross-rail  and  the  parts  carried  above  it, 
they  are  made  light — too  light  in  many 
cases. 


l^:- 


Backb 


one 


'  VE  paid  close  Keed  to  tlie  ways  of  men ; 
I've  observed  -svliat  the  world  calls  luck  : 
I  have  silently  marveled,  now^  and  then. 
At  the  potent  po'wer  of  pluck  ; 
And  this  as  a  hit  of  truth  I  hail, 

A  sentence  that's  'vi'orth  one's  heed —  , 

The  man  who  is  always  afraid  he'll  fail 
Doesn  t  stand  much  sho'w  to  succeed. 


HARRIS  C.TROWB.S. 
Gres.dvL«K,tje,  SlqycL  Iraciiiiti^   School  cf  Boston 


Sloyd  is  the  Swedish  system  of  manual  training,  as  originated  and  taught  by  Herr  Otto 
Salojuon  of  lYads,  Sweden.  Sloyd  differs  from  other  systems  of  maiuial  training  in  that  it  has 
for  its  object  the  harmonious  developmetit  and  training  of  head  and  hand.  The  coji?-se  of  which 
this  is  the  third  lesson,  was  begun  in  the  December,  1905,  number  of  this  magazine,  and  is 
intended  for  boys  of f?-om  twelve  to  eighteen  years  of  age,  and  can  be  followed  in  the  home,  with 
the  simplest  tools.  The  course  will  be  found  just  as  valuable  to  the  young  man  who  intends  to  take 
up  a  professional  career,  as  to  him  who  proposes  to  follow  a  handicraft.— TYi^  Editors. 


Third  Lesson— Model  No.  III.    Coat-Hanger 


THE  complete  model,  which  is,  of 
course,  perfectly  familiar  to 
everyone,  is  shown  in  Fig.  1. 
The  new  tools  required  in  its 
construction  are  a  crosscut  saw,  22-inch, 
10  points,  price  $1.42;  a  marking  gauge, 
oval  head,  price  25  cents;  a  block  plane, 
7-inch,  Bailey  iron,  price  72  cents;  a 
bench  hook,  oak,  price  30  cents ;  a  turn- 
ing saw,  12-inch,  price  $1.00;  a  spoke 
shave,  iron,  price  15  cents;  and  a  brad 
awl,  price  10  cents. 

The  wood  should  be  good,  clear 
white  pine  of  %-inch  thickness. 

A  piece  of  stock  should  be  blocked  out 
about  15^t  inches  long  and  2->4  inches 
wide.  The  cuts  with  the  grain  should 
be  made  w^ith  the  splitting  saw;  and 
those  across  the  grain,  with  the  crosscut 
saw.  In  blocking  out  stock  for  any 
model,  it  is  well  to  work  as  close  to  the 
finished  dimensions  as  possible,  leaving 
only  the  amount  of  stock  actually  neces- 
sary for  finishing,  thereby  saving  time 
and  material.  The  cuts  with  both  the 
splitting  and  the  crosscut  saw  should 
therefore  be  made  straight  and  square. 

Referring  to  Fig.  2,  it  is  evident  that 
we  must  finish  the  stock,  by  means  of 
planing,  to  a  rectangle    15j/>    inches   by 


lYz  inches,  and  ^  inch  in  thickness.  The 
following  general  rules  for  planing 
should  be  studied  carefully,  and  pre- 
served for  future  reference: 

Rules  for  Planing 

1.  Plane  one  broad  face  smooth  and 
true— Mark  "1." 

2.  Finish  one  narrow  face  at  a  right 
angle  to  the  first — Mark  "2." 

3.  Gauge  zvidth,  and  plane. 

4.  Gauge  thickness,  and  plane. 

5.  Block  plane  one  end  true. 

6.  Take  length,  and  block  plane. 
File  and  sandpaper  should  not  be  used 

until  the  work  is  as  well  done  as  possible 
with  the  edge  tool. 

First  plane  one  of  the  2^4 -inch  sur- 
faces straight  and  true,  in  direction  both 
of  the  length  and  of  the  width.  Care 
should  be  taken  not  to  leave  the  surface 
crowning  in  either  direction.  This  fault 
is  more  common  than  that  of  leaving  the 
surface  concave,  although  the  latter  is 
perfectly  possible  when  the  length  of 
stock  is  greater  than  the  length  of  the 
l>lane  or  its  width  is  greater  than  the 
width  of  the  plane.  The  straightness  of 
the  piece  longitudinally  may  be  tested 
with  the  eye ;  its  straightness  in  the  direc- 
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tion  of  tlie  wiilth.  by  the  try-square  blade 
or  any  other  straiijht  edj^e.  If  ennvuinj^, 
the  straight  e(lp:e  will  rock;  and  it  con- 
cave, light  will  he  shown  under  its  cen- 


the  instant  the  line  is  reached,  as  no  fur- 
ther stock  can  be  removed  without  losing' 
dimensions.  Mark  this  surface  "3." 
Next  set  the  gauge  to  ;V}  inch,  and  gauge 


FIG.  1.    COMPLETE  MODEL. 


tcr.  The  eye  can  he  depended  upon  here 
also  to  a  great  extent,  especially  after  a 
little  practice.     Mark  this  surface  "1." 

Xext  jdane  one  of  the  narrow  surfaces 
straight  and  true,  and  perfectly  square 
with  surface  1.  as  described  in  the  previ- 
ous lesson.     ^lark  this  surface  "2." 

The  next  exercise  is  one  with  a  mark- 
ing gauge.  Set  this  by  means  of  the 
rule  so  that  the  distance  between  the 
spur  and  the  head  is  exactly  2_^2  inches. 
Then  lay  oiT  on  surface  1  this  width 
from  surface  2.     The  head  of  the  mark- 


the  thickness  on  l)0th  surfaces  2  and  3. 
Plane  stock  to  these  lines.  " 

Having  finished  the  stock  to  width  and 
thickness,  the  next  operation  is  that  of 
truing  the  ends  and  finishing  the  piece  to 
length.  This  is  done  by  means  of  the 
bench  hook  and  block  plane.  The  piece 
should  be  placed  in  the  bench  hook,  as 
shown  in  Fig.  3,  wdiere  A  represents  the 
plan  view  and  B  the  side  elevation.  The 
block  plane  is  used,  resting  upon  its  right 
side,  with  its  face  against  the  right-hand 
edge  of  the  bench  hook,  as  shown  at  A. 


.1 


Sec f /on  A-B 


FIG.  2.    WORKING  DRAWING. 


ing  gauge,  of  course,  rests  against  sur- 
face 2,  while  the  gauge  is  drawn  along 
the  length  of  the  work,  always  keeping 
the  shaft  at  right  angles  to  surface  2. 
Having  in  this  manner  laid  of?  the  width, 
the  next  exercise  is  to  plane  the  piece  to 
this  line,  remembering  that  here  the  cut 
must  be  perfectly  straight  and  square  at 


The  stock  should  be  allowed  to  protrude 
beyond  the  edge  of  the  bench  hook  only 
enough  to  permit  a  thin  shaving  to  be 
removed  at  each  cut.  If  the  bench  hook 
and  block  plane  be  used  properly  as  de- 
scribed, the  squareness  of  the  end  with 
surfaces  1  and  2  will  take  care  of  itself. 
After  testing  the  end  and  finding  that 


COURSE  IN  SLOYD  FOR  BOYS 


765 


it  is  square  and  true,  the  length,  15>4 
inches,  should  be  laid  off  and  the  other 
end  block-planed  to  the  line. 

We  are  now  ready  to  lay  off  the  coat- 
hanger,  which  can  be  done  by  drawing 
in,  very  lightly,  the  vertical  lines  shown  in 
Fig,  2  and  locating  the  points  thereon  as 
indicated.  Only  the  upper  and  lower 
curves  should  be  drawn  at  present.  These 
curves  can  be  and  should  l)e  sketched  in 
freehand,  and  this  will  be  found  com- 
paratively easy  after  a  little  practice.  The 
smoothness  of  tlie  curve  should  be  tested 
by  looking  along  its  length  with  the  eye. 
Strive  to  get  a  free  full-arm  stroke  in 
drawing  it,  as  only  in  this  manner  can  a 
smooth  curve  be  obtained. 


A 

@       (ID 
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Fig.  3.  Illustrating  Proper  Use  of  Block  Plane. 

The  work  should  now  be  roughed  out 
to  the  curved  lines  with  the  turning  saw, 
cutting  from  the  center  to  the  ends  on  the 
upper  curve,  and  from  the  ends  to  the 
center  on  the  lower  curve.  Try  to  keep 
this  cut  as  square  as  possible  with  the 
broad  surface  on  which  the  curves  are 
laid  out. 

Plaving  made  these  saw  cuts  as  close 
to  the  line  as  possible  without  cutting  un- 


der, finish  to  lines  by  means  of  the  spoke 
shave,  drawing  it  from  the  center  to  the 
ends  of  the  upper  curve,  and  from  the 
ends  to  the  center  of  the  lower  curve. 
These  cuts  should,  of  course,  be  kei>t 
square  with  surface  1,  and  they  should 
be  made  long  and  smooth  rather  than 
short  and  choppy. 

Next,  the  curved  line,  shown  in  Fig. 
2,  ]4,  inch  below  the  upper  curve,  should 
be  drawn  by  placing  the  .  end  of 
the  second  finger  against  the  upper  sur- 
face, with  the  point  of  the  pencil  pro- 
jecting ^  inch  onto  the  broad  surface. 
This  makes  a  very  convenient  form  of 
marking  gauge,  and  by  following  the 
curve  of  the  upper  surface  with  the  end 
of  the  finger,  the  poirt  of  the  pencil 
will  trace  the  desired  curve.  Such  a  line 
should  be  drawn  on  both  the  front  and 
the  back  of  the  work ;  and  the  upper  sur- 
face should  be  rounded  with  the  spoke 
shave,  as  shown  in  the  section  on  AB, 
Fig.  2. 

All  surfaces  should  now  be  sandpa- 
pered, using  the  block  as  described  in  Les- 
son 2,  for  all  except  the  upper  surface. 
This  surface  should  be  sandpapered  by 
holding  a  piece  of  sandpaper  between  the 
thumb  and  fingers  of  both  hands,  and 
resting  on  the  work  so  that  it  will  ex- 
actly conform  to  the  ^^s-inch  round  al- 
ready roughly  given  by  the  spoke  shave. 
After  the  finishing  touches  have  been  put 
on  by  the  sandpaper,  the  hole  for  the 
hook  should  be  made  with  the  brad  awl. 
The  brad  awl  should  be  used  with  the 
edge  perpendicular  to  the  grain,  to  avoid 
splitting.  The  hook,  shown  in  Fig.  1, 
can  be  secured  at  a  hardware  store,  and 
should  now  be  screwed  into  position, 
when  the  model  will  be  completed. 


^FF  .MaTMM 


Weather- Wise 

Whf.x  a  nervous  yomit:  man  in   Berlin 
By  mistake   had   jninped   mit   of   his   skin. 

He  cried  out.  "(Mi  pshaw  ! 

One  feels  rather  raw, 
But   it's  much  cooler  outside   than   in  " 
— E.   ]'.  D.   ill   Lip['ii\cott's. 


Ho'w  it  Affected  Them 

A  n.'XATic-ASYLUM  keeper  in  an  Eastern 
watering-place  not  far  from  Newport,  R.  I., 
was  showing  the  regulation  inquisitive  visitor 


about  the  plant.  A  large  room  with  about 
twenty  cots  was  reached,  but  the  place  seemed 
empty. 

"This  is  where  the  crazy  chaufifeurs  are 
kept."  said  the  keeper. 

"Oh,  is  it?"  asked  the  visitor,  "but  where 
are  they?" 

The  guide  replied :  "Well,  you  can't  see 
'em.  They're  all  under  the  beds  examining 
the  springs." — Pittsburg  Despatch. 


Essay  on  the  Horse 

A  NATIVE  student  of  English  at  Bombay, 
India,  wrote  the  following   lucid  essay: 

"The  horse  is  a  very  noble  quadruped,  but 
when  he  is  angry  he  will  not  do  so.  He  is 
ridden  on  the  spinal  cord  by  the  bridle,  and 
sadly  the  driver  places  his  foots  on  the  stir- 
rup and  divides  his  lower  limbs  across  the 
saddle,  and  drives  his  animal  to  the  meadow. 
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lie  has  a  long  month  and  his  head  is  attached 
to  the  trunk  liy  a  long  protuberance  called  the 
nock.  He  has  four  legs;  two  are  on  the  frcjnt 
side,  and  two  arc  afterward.  These  arc  the 
weapons  on  which  he  runs  and  also  defends 
himself  by  extending  those  in  the  rear  in  a 
parallel  direction  toward  his  foe,  but  this  he 
does  only  when  in  a  vexatious  mood.  His 
fooding  is  generally  grasses  and  grains.  He 
is  also  useful  to  take  on  his  back  a  man  or 
woman,  as  well  as  some  cargo.  He  has  power 
to  run  as  fast  as  he  could.  He  has  got  no 
sleep  at  nighttime,  and  always  standing 
awaken.  Also  there  are  horses  of  short  sizes. 
They  do  the  same  as  the  others  generally  do- 
ing. There  is  no  animal  like  the  horse;  no 
sooner  they  see  their  guardian  or  master  they 
always  crying  for  fooding,  but  it  is  always  at 
the  morning  time.  They  have  got  tail,  but  not 
so  long  as  the  cow  and  other  such  like  simi- 
lar animals." — Chicago  Chronicle. 


Scrublady's  Family 

R.  Clinton  Perry,  the  sculptor,  is  respon- 
sible for  the  following  story  of  the  "scrub- 
ladv"  who  cares  for  the  studio : 


■'How  many  children  have  you,  Mr.^.  O'Flar- 
ity?"  he  asked  her  one  morning. 

"It's  siven  I  have,  sir,"  she  replied.  "Four 
be  the  third  wife  of  me  second  husband,  three 
by  the  second  wife  of  me  furst." — Neiv  York 
Tribune. 
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New  Use  for  Husbands 

Here's  a  letter  from  a  woman,"  said  the 
answer-to-correspondent  editor,  "who  wants  to 
know  what  to  use  in  cleaning  carpets." 

"If  she  is  a  married  woman,"  suggested  the 
snake  editor,  "tell  her  to  use  her  hushand." — 
Chicago  News. 


Witty  Mr.  Smith 

Mr.  and  Mrs.  Smith  were  sitting  in  the 
front  row  in  the  gallery  of  a  church  when  a 
man  downstairs  was  carried  out  in  a  fit.  Tlie 
next  Sunday  they  were  in  their  accustomed 
seats  when  the  same  man  walked  up  the  mid- 
dle aisle. 

i\Ir.  Smith  whispered  to  his  wife: 
"The   survival  of  the  fittist !" — Life. 


Cliopin  nocturne  with  precision.  She  finished, 
and  there  was  still  an  interval  of  waiting  to 
be  bridged.     In  the  silence  she  turned  to  an 


old  gentleman  en  her  right  and  said.  "Would 
you  like  a  sonata  before  dinner?"  He  gave  a 
start  of  surprise  and  pleasure.  "Why,  yes, 
thanks  !"  he  said.  "I  had  a  couple  on  my  way 
here,  but  I  think  I  could  stand  another." — 
Harper's  IVeekly. 


Promise  of  Plenty  Doing 

The  following  notice  was  tacked  on  the  wall 
in  the  vestry  of  the-  Bethesda  Methodist  Col- 
ored Church  in  a  Southern  city: 

"There  will  be  a  picnic  of  this  society  in 
Green   Grove   next   Friday  beginning  at  nine 


A.  M.  in  the  morning.  Good  behavior  is  re- 
quested from  yoifng  and  old,  and  nothing  will 
be  left  undone  which  would  tend  to  mar  the 
pleasure  of  the  company." — Elisabeth  L.  Gould 
in  Lippincott's. 


Feasts 

I  SUPPOSE  those  feasts  given  by  Lucullus 
were  the  most  expensive  ever  served." 

"Lucullus?  What  insurance  company  was 
he  connected  with?" — Rambler. 


On  the  Sea  Wall 

They  were  sitting  side  by  side; 

He  sighed,  and  she  sighed; 
Said    he,    "My    dearest    Idol;" 

He  idled,  and  she  idled; 
"On  my  soul  there's  such  a  weight ;" 

He  waited,  and  she  waited ; 
"I'd  ask  your  hand,  so  bold  I've  grown 

He  groaned  and  she  groaned ; 
"You  shall  have  your  private  gig;" 

He  giggled,  and  she  giggled ; 
Said  she,  "My  dearest  Luke;" 

He  looked,  and  she  looked ; 
"I'll  have  thee  if  thou  wilt ;" 

He  wilted  and  she  wilted. 


Why  the  Check  Did  Not  Come  Forth 

Richard  Le  Gallienne,  one  of  the  best 
known  of  writers,  went  to  a  publication  office 
to  get  a  check  which  was  due  him  for  an  ar- 
ticle. 

"I  am  sorry,"  said  the  cashier,  "but  I  shall 
have  to  disappoint  you  to-day.  The  checks 
are  made  out,  but  they  are  without  the  signa- 
ture of  our  manager.  He  is  ill  with  the 
gout." 

"Extend  him  my  sympathies,"  murmured 
M.  Le  Gallienne.  "It  must  be  very  trying  for 
him  to  be  so  disabled.  I  infer  that  he  signs 
his  checks  with  his  feet." 


Could  Stand  Another 

Dinner  was  a  little  late.  A  guest  asked  the 
hostess  to  play  something.  Seating  herself 
at    the    piano,    the    good    woman    executed    a 


A  Definition 

Gl.\pys — Mamma,  what  is  a  "cursory 
glance?" 

Mamma — It  is  the  kind  of  look  that  your 
father  gives  when  he  wants  to  swear  but 
doesn't  dare. — Roslyn  Neivs. 


Smart  Dog! 

I   HAD  a  little  doggie  once — 
A  clever  little  pup — 


He'd  stand  upon  his  hind  legs,  if 
You  held  the  front  ones  up. 


Chalk 
Talks 
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Number  Twenty-Four    The  Helix 


Till".  (Irattsinan  is  callctl  upon  frc- 
([iKutly  t(i  tlraw  screw  llircads. 
coil  sprini^s,  and  other  parts  of 
niadiiiicry     involving;'    a    curve 
called  a  licli.v.     On  account  of  its  impor- 
tance, an  acquaintance  with  the  method 
of  drawing::  this  curve  is  desirahle. 

Even  a  slight  examination  of  a  screw 
thread,  such  as  appears  on  a  bolt,  will 
sliow  that  it  is  simply  an  inclined  plane 
wrapped  around  a  cylinder.  To  prove 
this,  take  a  piece  of  paper  of  rectangular 
shape,  as  shown  in  the  first  figure  on  the 
blackboard.  Make  the  long  side  AD 
equal  to  the  circumference  of  the  bolt, 
and  the  height  AB  equal  to  the  pitch'''  of 
the  thread. 

Xow  draw  the  diagonal  AC,  and  cut 
the  paper  on  this  line.  If  the  inclined 
plane  or  right  triangle  ACD  is  wrapped 
around  the  IdoU.  the  line  AC  will  coincide 
with  the  thread. 

Construction  of  the  Curve 

^^'e  know  that  the  thread  of  a  screw 
advances  along  the  length  a  distance 
equal  to  the  pitch  for  every  turn.  There- 
fore, for  a  quarter-turn,  a  point  on  the 
thread  will  advance  one-quarter  of  the 
pitch ;  for  a  half-turn  the  point  will  move 
one-half  the  pitch ;  for  a  twelfth-turn 
the  point  will  move  one  twelfth  the  pitch  ; 
and  so  on. 

This  gives  us  an  idea  of  the  method 
of  drawing  the  curv^e.  Points  must  be 
located  to  determine  the  curve,  and  each 
of  these  points  must  conform  to  the  con- 
ditions as  stated  above. 

To  draw  the  curve,  the  diameter  of 
the  cylinder  and  the  pitch  of  the  helix 

*NoTE— The  fi'/c/t  of  a  screw  thread  is  the  distance  be- 
tween two  threads  measured  along  the  axis  or  length  It 
is  the  distance  the  bolt  advances  in  the  nut  for  one  turn. 


must  be  known.  Tlic'  method  is  shown  in 
big.  2.  The  circle  shows  the  cross-sec 
tion  or  ])lan  ;  and  the  rectangle  shows  the 
elevation  of  the  cylinder.  Xow  divide 
the  pitch  CI)  into  any  number  of  e(|ual 
parts — twelve,  for  instance;  and  then  di- 
vide the  circumference  of  the  circle  into 
the  same  number  of  equal  parts.  Num- 
ber or  letter  the  parts  to  corresjxmd.  In 
the  figure  shown,  the  divisions  are  num- 
bered 1  to  12.  The  point  £>  or  12  in  ele- 
vation corresponds  to  point  12  in  plan. 
This  is  assumed  to  be  the  starting  i)oint. 
although  any  other  might  be  chosen. 

To  find  the  second  point,  draw  a  hori- 
zontal line  through  point  1  in  elevation, 
and  a  vertical  line  through  1  in  plan,  as 
shown  ;  where  these  lines  meet,  call  the 
point  E.  This  is  the  second  point.  To 
prove  this,  simply  consider  that  the  point 
in  question  has  moved  -jij  of  a  revolution 
(see  plan),  and  at  the  same  time  has 
advanced  ^\  of  the  pitch  (see  elevation). 

The  third  point  F  is  found  in  the  same 
w'ay.  Draw  a  horizontal  line  through  2 
in  elevation  and  a  vertical  line  through 
2  in  plan.  Points  G,  H,  I,  and  J  arc 
found  in  a  similar  manner ;  also  points 
K  to  P,  inclusive. 

In  locating  these  points,  we  find  that 
when  we  have  reached  P  we  have  used 
12-tw^elfths  of  the  revolution  and  12- 
twelfths  of  the  pitch. 

After  all  the  points  have  been  deter- 
mined, draw  a  curve  through  them. 
From  D  to  J  the  curve  should  be  a  full 
line,  for  this  portion  is  in  front  From 
J  to  P  the  cu'rve  is  on  the  back  of  the 
cylinder,  and  should  be  dotted,  because 
all  invisible  lines  are  thus  represented. 

The  helix  .shown  in  Fig.  2  is  right- 
handed.     To  draw  a  left-handed  helix, 
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commence  at  point  6  (plan)  and  corre- 
sponding point  in  elevation,  and  reverse 
direction  in  plan,  as  shown  by  dotted 
arrow. 

The  Spring 

A  helical  spring  is  formed  by  winding 
a  wire  instead  of  the  line  about  a  cyl- 
inder. This  is  shown  in  Fig.  3.  In  this 
case  also,  we  must  know  the  pitch  and 
the  diameter  of  the  cylinder,  as  well  as 
the  diameter  of  the  wire. 

When  the  diameter  to  the  middle  of 
the  wire  is  known,  or  has  been  calculated, 


draw  a  circle  of  this  diameter.  Now 
draw  the  elevation  as  shown  dotted  in 
Fig.  3. 

As  in  the  preceding  case,  draw  the 
helix.  This  will  be  the  center  of  the 
wire ;  and  to  show  the  wire,  draw  numer- 
ous circles  on  this  center  line,  each  hav- 
ing a  diameter  equal  to  the  diameter  of 
the  wire.  To  get  the  outlines  of  the 
spring,  draw  curves  tangent  to  the  small 
circles. 

A  helical  spring  of  square  section  is 
drawn  by  the  same  method. 


The  Handy  Man 

Little  Hints,  Tricks,  and  Recipes  which  Arc  Useful  around  the  House  and  Shop 


Automatic  Watcrinji  Can 

Tin:  ainomntic  watcriii.ij  oi  plants  lias 
bcoti  satisfactorily  arraiis^cd  in  (Icnnaiiy 
by  the  use  of  the  followinj^  device: 

A  thick,  untwisted  cotton  wick  about 
5  feet  long  is  inserted  in  a  rubber  or  glass 
tube  about  3  feet  long  and  of  ) 4-inch 
bore,  which  is  bent  in  U  shape,  one  leg 
hMiger  than  the  other,  the  wick  being  al- 
lowed to  j>roject  at  both  ends.  The  short 
end  of  the  tube  is  left  in  a  pail  of  water 
over  night,  while  the  wick  takes  up  the 
water  from  the  pail  until  it  is  saturated. 

In  the  morning,  the  pail  may  be  set  on 
a  stool,  and  the  slow  seeping  of  water 
through  the  wick  is  started  by  suction. 
The  wick  at  the  end  of  the  long  leg  of 
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Automatic  Apparatus  for  Watering  Plants. 

the  improvised  siphon  is  separated  into 
several  strands,  one  strand  being  placed 
in  each  pot  to  be  watered.  The  caretaker 
may  now  go  away  for  the  day  with  the 
assurance  that  his  flowers  will  receive 
all  the  W'ater  necessary.  In  warm 
weather,  it  is  best  to  cover  the  pail  and 
wrap  the  tube  with  cloth,  to  prevent  the 
wick  drying.  The  German  inventor  of 
this  device  says  it  has  always  worked 
successfully. 


To  Waterproof  Leather 

The  following  recipe  for  water-proof- 
ing shoe  leather  l:as  been  thoroughly  test- 
ed and  proved  successful :  ( )ne  pint  boiled 
linseed  oil,  one  half-pound  fresh  nuitton 
suet,  six  ounces  clean  yellow  beeswax, 
four  ounces  yellow  resin.  Melt  the  in- 
gredients and  mix  well.  Ap])ly  when 
warm,  but  not  hot,  and  rub  into  the 
leather.  This  recipe  is  said  to  be  used  by 
New  England  fishermen  with  perfect  sat- 
isfaction. They  often  stand  for  hours 
in  water,  without  damp  feet. 


A  Cheap  Compass 

To  make  an  inexpensive  compass,  all 
that  is  needed  is  a  large  cork  (or  rubber), 
a  piece  of  stifif  wire,  and  a  short  pencil. 


The  wire  should  be  about  8  inches  long, 
and  should  be  bent  to  a  right  angle  one 
inch  from  the  end,  and  the  end  sharp- 
ened. The  pencil  is  fitted  vertically  in 
the  cork  (or  rubber),  and  the  latter 
clamps  the  wire  tightly,  and  may  be 
moved  in  or  out  to  make  a  small  or  large 
circle,  as  desired. 


LAME      PEOPLE 

THE  PERFECTION 
EXTENSION  SHOE 

for  persons  with  one  short  limb. 

BEST  AND  CHEAPEST. 
MADE   ON   APPROVAL. 

Before  IV  R  I  T  E     OR     CALL.     •^    After 

HENRY  E.  LOTZ,        313  Third  Ave.,       NEW  YORK 


A  D  VER  T I  SEMEN  TS 


771 


The  Booklovers'  Shakespeare 

CLOSING  OUT  SALE 

THE  Siegel  Cooper  Library  Club  has  now  sold  three  entire  large  editions  of  the  BOOK- 
LOVERS'  SHAKESPEARE.     A  few  sets  have  accumulated  in  a  slightly  damaged 
condition.     Some  of  these  sets  are  a  little  discolored  from  being  shown  in  the  store  , 
others  are  slightly  marked  from  being  handled  in  the  stock  room. 

In  every  case,  only  one  or  two  of  the  forty  volumes  show  any  deterioration,  and  it 
would  take  an  expert  to  detect  the  imperfections.  In  fact,  a  few  of  che  sets  have  never  been 
removed  from  the  boxes.  They  cannot  be  considered  as  perfect  sets,  however,  and  rather 
than  rebind  them  we  offer  them  at  what  they  would  be  worth  to  us  with  the  covers  torn  off. 
We  have  sold  a  good  many  thousand  sets  of  the  Booklovers'  Edition — they  have  been 
distributed  in  every  State  of  the  Union — and  even  far-away  Australia  and  India  have 
contributed  their  share  of  orders.  Had  we  been  able  to  obtain  another  edition  of  the 
work  at  previous  figures — the  past  success  and  uninterrupted  popularity  of  the  Book- 
lovers' would  have  caused  us  to  take  it  without  hesitation. 

COMPLETE  AND  UNABRIDGED 

The  BOOKLOVERS'  SHAKESPEARE  has  always  been  the  choice  of  discriminating  people  who  desire  a 
thoroughly  satisfactory  edition  at  a  moderate  price,  It  is  bound  in  40  dainty  volumes — a  play  to  a  volume^ 
and  contains  7,000  pages,  including  40  beautiful  plates  in  colors,  besides  400  other  illustrations.  The  volumes 
are  7  x  .'i  inches  in  size— just  right  for  easy  handling.  No  other  edition  contains  the  following  important 
features,  which  are  absolutely  essential  to  a  perfect  understanding  of  Shakespeare's  plays: 


Topical  Index,  by  means  of  which  the  reader 
can  liiid  any  desired  passage  in  the  plays  and  poems. 

Critical  Comments,  explaining  the  plays  and 
characters;  selected  from  the  writings  of  eminent 
Shakespearean  scholars. 

Glossaries  following  each  Play,  so  that  you 
don't  have  to  turn  to  a  separate  volume  to  find  the 
meaning  of  every  word. 

Two  Sets  of  Notes:  Explanatory  notes  for  the 
general  reader  and  critical  notes  for  the  student  or 
scliolar. 


Arguments,  giving  a  full  story  of  each  play  in 
interesting,  readable  prose. 

Study  Methods,  consisting   of  study  questions 
and  suggestions  —  tlie   idea   being  to   furnish  a 
complete  college   course  of  Shakespearean 
study. 

Life  of  ShaKespeare,  by  Dr.  Israel  Gol- 

lancz,    with    critical   essays    by   liagehot, 

Stephen  and  other  distinguished  Shake-     j^^ 

speareau  scholars  and  critics.  ^.y/    l.^'^}\- 

W  rid 


FREE— For  5  Days 


We  will  send  you   the  complete  40 
volume  set  for   five   days'   exami 
nation,   if  you  mail  the  accom- 
panying   coupon    promptly.       (YOU     DON'T    HAVE    TO     PAY    ANYTHING 
NOW.)    The  books  go  prepaid  and  you  nave  the  privilege  of  returning  them 
AT  OUR   EXPENSE    if,    after    examination,    you    decide    you    don't  want 
them.    The  regular  price  of  THE  BOOKLOVERS'  sold  through  agents  is 
$43.00;  but  you  can  obtain  a  set  of  this  special  offer  mlule  it  lasls  for  $19.50, 


SIEGEL  COOPER  CO.,  New  YorK 

We  eintloy   no  aeents.       We  transact 

our  business  with  tion-rcsiiients 

by  corresJ>oneie7ice. 


Siegel 

Cooper 

Co.,  N    Y. 

Bfnd  oil  U|iproval, 

pri'pi.I<l,  Bet  of  tlie 

Hooklovcis'    Slinke- 

~     ppeare.  If  llu'80tlKsn6- 

l.-rnctiir.v.I  will  jiay  liH  00 

within  llvu  (lavH  ai  irr  ic- 

Ipt  of  liooliHiiiiilS'J  (lOeac'li 

moiiili   tluM'iificr    until    the 

full  amount,  »!'J  ftO.  la  paid. 

If  1  he  set  I.H  not  sntlwfiiftory.Iam 

o  notify   yoii    without  delay   and 

hold  tho  (ift  Hiibject  to  yoiii-  oidfr 

TUIo  to  lliP  booU<  loiOMiniM  In  Siegel 

Cooper  Co.  until  fully  paid  for. 
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nm^  Walch  for  $5.45 


n  '\a- 


I  a  \ 


ThMS  (Ifnrei  loll  esoHlf  wh*!  wo  »n<  il 


»n.i.ti  «..r  *.V  I.V     W  o  .i.n  I  rU 


»l.i 


^t^^  rxiH'n»4',      In  till 


nl  -Mil 


;  t)>. 


lUll  .1. 


Thr  tMiitfloii  U  utrh.  nlu.h 


K-nin^  «  #20  00 

I  ll.ikt  ll.ia  l>  n  ((Kim  nnlrh 

•Onnlrh.   A  Ip.i.liiii;  nnl<  li 

-  rm.ljr  c»>li.  rpcviilly  wM 

V  I.Hill  t.>  rolail  at  (.Mixi. 

'.■N»lo  thnn  to  .lo.-iln.  f..r 

.  :\<<  It  h-rral  niiioiinl  «(  lalxtr, 

I'flit  noiiM  Ih-  IiIIIo  inom 

t  lo  \\\o  roKiiiiinor  nt  fa.4.'i. 

nt4>:>.lft  in  an  iiii. 


\l.'\ni-t^l  nnil  lorfccllv  K(ljnMo<t  move 
Ilh.-  '  let  JrncU,  (liisl  Imnil,  imlrnl  ri'Uiilator, 

enti...  I  c^>ln|H<n^.1ll.<n  Itnlnnif,  double  hunt- 

liiK  <'u«>-.  Bvniiiiio  ■old-lnld  nnil  lla^<l•t^nll<l]r  rnKnivol. 
I.x.h  n.M.h  !■«  «iut...,t-irir  till!.. I,  U'>t.Ml  an.l  rrv-iilM.'.l.  Lrforo 
!<•  .MiK-  II, r  f.i.i..rr  »ii<l  Ivth  till)  cajo  anJ  uiovcmcntaro  suar> 
tiiiK  <  •]  for  ;!.'»  1  t'lint. 

~<  incnt  and  ninil  it  tonii  t<v<l,iy  wilh'yonr 
•s  and  n'v>r»-st  ctito^s  oftloc.     Tt-ll  »» 

,  1>  >  or  ff\^\  >  w.ilch  and  wi*  w  ill  pond  tho 

V    ..  .  «'rtu*«  at  onco.     If  it  MttlnflcA  yoti,  after 

ac.*..  £.il  •'\u..iiii>i."n,  |>ajr  tliocxprrMaccnltri  t.'miid  cx|>rrs3 
•liaryrt  and  tlio  nali-li  Is  yoiira,  but  It  itduosn't  plcaso  you 
return  II  t  •  is  ut  our  cxpcnne. 

A  "^r.  ^  .  :,r  I' luiriiiitfv  wiIH><>  plarcd  In  the  frontcasoot 
tlu-  >  .inU  to  til.'  Iirst  lo.iKK)  ciistoniors  wo  will 

•rn  !  l.^id  «.->t.li  tli.iin.  Krcc.     Wc  refer  tO 

the  ':  ■  k  -f  I  l,i.-,/...l    uital  i»lo. oiKi 

>M1<>NAL  «  <»N»tM.ll»\  11  l»   «  ATHI  CO. 
1»>1>1.    .71,  «  IIU   Vt.O 


^^'ANTED— A    man   who   can   act   as   subscription    agent 

for    The    Technical    World   Magazine     in     this    town. 

A.i.iress   Circul.ition    Manager,   3.'V3r)   Aruiour   Ave.,   Chicago. 
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Drawing  Instruments  and  Materials 


Most  Complete  Assortment 


All  Goods  Warranted 


Blue  Print 
Papers 

Vandyke  Solar 
Paper 


Write  for  Catalogue 

"T" 

416  patfes 


Richter  Instruments  of  Precision 

None  better.     Their  mechanical  merits  challenge  criticism. 

EUGENE    DIETZGEN    CO, 


181  Monroe  Street,   Chicago 
14  First  Street,  San  Francisco 


119-121  W.  23d  St..  New  York 
145  Baronne  St.,  New  Orleans 
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The 

Modern 

Business  Necessity         -^  CAPACITY  999.999.999 

The  famous  Calculatlnpr  Machine,  l-^nthusiastioally  endorsed 
the  world  over.  Kapid,  accurate,  simple,  durable.  Two 
models,  oxidized  copper  finish,  $5.00,  oxidized  silver  finish, 
with  case,  .*IO.lKt,  prepaid  In  U.  S.  Write  for  Free  Bouklct  and 
S|ierial  Offer.     Agents  wanted. 

C.  E.  LOCKE  MFG.  CO.  32  Walnnt  St.,  Keosetl, 


0 


SPECIAL  MANUFAGTURINt) 

SPECIAL  DEVICES  AND  MACHINERY 
EXPERIMENTAL  WORK.  •  MODELS. 
IDEAS     DEVELOPED     OR    IMPROVED 


WRITE    FOR    FREE    BOOKLET 


THE  GLOBE  MACHINE  &  STAMPING  COMPANY 

983   HAMILTON    ST.    CLEVELAND,  O. 


It    TOtl  Al*C  in  lL2im6St  neerlngyoii  wantpractl- 


ig  j'oii  want  practi- 
cal, clear,  and  reliable  books  on  the  subject.  SpaiiL-enhiTc's  SIphih 
and  EJePirical  Ensineering  exactly  answers  your  purpose.  Written 
by  practical  engineers,  and  written  so  you  can  understand  it. 
Price,  $3.50.    See  coupon  below. 

TKo  Rooinnot*  ^^  Steam  Engineering  wants  answers 
lilt;  Ocglllllcr  to  his  questions  relating  to  first  princi- 
ples, and  these  he  finds  in  Spangenbers's  157  qnesticms  and  ansirers 
relating  to  steam  engineering,  a  193  page  boolf  intended  for  be- 
ginners only .  Price,  75  cents.  See  coupon  below. 
To  the  boy  or  man  whose  ignorance  of  Arithmetic,  from  what- 
ever cause,  prevents  his  advancement,  Spangen  berg's  Practical 
Arithmetic,  Self-Taaght,  supplies  in  easily  understood  form  tlie 
instruction  he  has  previously  missed.  With  no  other  teacher 
the  learner  is  fitted  to  make  the  calculations  and  solve  the  prob- 
lems required  in  Industrial  pursuits  and  trades.  Price,  60  cents. 
See  coupon  below. 

^PlTf  lAI  OITlTiriJ  The  above  three  books  sent 
^*rIL.S^lAl^  «jr  r  r-K  postpaid  on  receipt  of  $4.00 
or  In  accordance  with  agreement  set  forth  on  coupon  below,  i  f 
the  books  are  not  perfectly  satisfactory  return  them  within 
ten  days  and  get  your  money  back. 

COUPON.    Cut  out  and  mail  to-day. 

Geo.  a.  Zeller  Book  Co.,  9  S.  Fourth  St.,  3t.  Louis,  Mo. 

I  accept  your  offer  to  send  me,  express  prepaid,  the  above 
three  books,  price  84B0,  and  enclose  $2.50  as  first  payment.  The 
balance,  $2.00, 1  agree  to  remit  In  60  cent  monthly  Installments, 
money,  express  order,  or  stamps. 

Name - 

Street  or  Box  No.   

City  and  State  „. ^ 


The  People's  Bank 

Pittsburgh,    Pa. 

has  depositors  in  almost  every  city  and  town 
in  the  United  States  and  in  many  foreign 
countries.  C,  It  originated  the  Banking  by 
Mail  system,  which  has  not  only  received 
the  endorsement  of,  but  has  been  adopted 
by  hundreds  of  the  largest  banks  and  trust 
companies  in  tlie  country.  C.  It  has  the 
largest  capital  and  surplus  of  any  savings 
bank  in  the  world  and  offers  absolute  safety 
for  savings.  Its  perfect  facilities  and  great 
strength  make  it  the  ideal  depository  for 
thrifty  men  and  women  in  all  walks  of  life 
who  have  money  to  save  and  who  prefer 
safety  and  reasonable  interest  return  to  spec- 
ulative schemes  that  promise  large  profits  but 
involve  the  possible  loss  of  the  principal. 
C  Deposits  are  accepted  in  any  amount  from 
^i  upward  and  interest  is  paid  at  the  rate  of 
4%,  compounded  twice  a  year. 

Capital,      -     $1,000,000 
Surplus,    -     $1,000,000 

Our  handsomely  illustrated  booklet  explaining  our 
Banking  by  Mail  system  will  be  sent  free  upon  request. 


PEOPLE'S     SAVINGS    BANK 

Pittsburgh,  Pa. 

Y»mi — -   — —  «=-=>    '»~»«-   -«*°  *»* 
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BUILD  YOUROWN  BOAT 

By  tlie  13rooKs  System 

TF  j-ou  ca^drive  a  nail  and  cut  out  a  piece 
of  materjaJ  from  a  full-sized  pattern— you 
can  build  ,a  canoe-row-boat— sail-boat— or 
launch— in  your  leisure  time— at  home,  and 
the  building  wUlvbe'^a  source  of  profit  and 
pleasure.  V ■ . -i'^  \ \\^ 

AU  you  cctd  J  ll>c  pVnVr^Vyine  <'om  S2.S0  up.  and  m.t.,- 
i.l..  «,on.  $5  00  up  -Re  lool/iriV-U^on  ,=  ,v.ry  kou,cl,oU.  Pat- 
...n/of  orcr  40  ,t>lc.  .nj '„a„-ill  Jcne.K.  from  12  to  55  f«t. 

|Tie  Brooks  System  con-ui.-  c^fjeiact-size  printed  paper  patterne 
of  c. try  pan  of  tke  l>oat-p>  itK  deuilfd  Itstiuctions  and  working  illus- 
trations ,!iowmj  tacli  «q>  o(  tKe  woirit— an  itetnized  bill  of  material 
reqiiired  and  kow  to  KcJrc  it.        H  V 

[^Over  »x  tliouMiJ  amatJrl  niccessfiA  buat  Ixlats  liy 
tl>e  Brooks, Syltem  last  year.  iFIfty  per  cenfi  of  iLetn  Lave 
biilt  tkeir  second  l>oit.  Many  iliave  cstablishedNtKemselves  in 
tne  Ixjat-manufacturing  fcuji'nessJ   I  \ 

^,^  Catalogue /and  iiakic^lars/ free.  For  25  centX  100-page 
cataJoguc  containing;  valuadlcinformltiOD  (or  the  amateur,  yachts- 
p^n.  sKowing'severil  woclingillustVations  of  eacL  boat,  aod  a 
fill  Vet  for  one  boa,l.       Full  \,nc\  ItnbcV-down  and    completed 

red.  iKittcnis  are' expressed,  charges  fre-        i^ 
nition;.;';',.  ■     -/j.  \      j| 


,-r:--.-   -'eboY,. 
Itoaf...  Wken-.oird, 
n3.C    O.  D.  to'all.: 


BROOKS'BOATMFQiCO; 


j/^.  Orioinators  of  the  Pattern  5y5tem  of  Boat  Building  ^'^-•i 

f:f  6202  Ship  5.h,^  .....Bay  City,  Mich.  UiH 


A  DREAM   OF   FAIR  WOMEN 

A\    \u     Van-   i"'*^^''"^! 

•^^  inlii)  iiiiitain- 
iiiv;  (1(1)  i>iitiirfS{)f 
boaiitiliil  wuiiifu, 
reprosfiitin^j  liil- 
ftTf'nt  typt's.  from 
theoriiMital  l>t'auty 
to  lhe('o\vl)rtv  ( iirl 
c.f  the  Willi  \\Vst. 
All  mailf  in  the 
most  Invnutifiil  and 
.irtistic  colors. 
Si/t.-,  T.xlO  imiies, 
mailoon  artist  sti)>- 
pletl  paper.  \tTy 
appropriate  for 
framing,  and  just 
tile  thing  for  your 
den. 

Sent  prepaid  to 
■my  address  in  the 
U.    S.    or    ("anada 

50c 

Ivxpress  or  P.O. 
money  order,  cur- 
rency or  U.  S. 
stamjis.  Address 
THE  WHITE  CITY  ART  COMPANY 


.l.tS  Donrhor 
('lllril|;il 


r,  S  —If  you  order  within  10  d.i.vs  w<>  nlll  «ond  you  free  a  Ii 
iiititled  If  so  soon  1  in  to  be  done  for 

What  on  earth  wiis  I  bccnn  Tor! 


Rlreel, 
11. 

iftydlp 


Hotel  Belleclaire 

Broadwao  and  77rh  Street, 
New  Yorh. 

Seventh  Avenue, 
Amsterdam  Ave. 
atidVVest  130th  St. 
Cars  pass  the 
door. 

Luxurious  rooms 
for  permanent 
and  transient 
Ruests. 

Restaurant 

a  Feature. 
Exquisite 
Palm  Room. 
Art  Nouveau 

Cafe. 
Royal 
Hungarian 
Orchestra. 

•'  Most  Artistically  Beautiful  Hotel  in  the 
World."  Can  ofter  few  single  roonis^  with 
baih,  beautifully  furnished,  suitable  for  two 
people,  J60  per  month. 

TRANSIENT  RATES: 

One  Room,  with  bath $2.50perclay 

Parlor,  Bedroom,  with  bath,  J3  and  $5  per  day 
Parlor,  2  Bedrooms,  with  bath,  J5 and  J7  per  day 

Every  improvement  known  to  modern  in- 
genuity. 

Write  for  our  magazine,  "The  Hotel  Belle- 
claire World." 

MILTON  ROBLEE,  Proprietor. 
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The  Latest  and  Greatest 
Improvement  of  the  Writing 
i  i  Machine  is  the  l  i 

New  Escapement 


TAe 


REMINGTON 
TYPEWRITER 

It  sets  a  new  standard  for  LIGHTNESS  OF  TOUCH, 
SWIFTNESS  OF  ACTION,  and  PERMANENT 
EXCELLENCE  OF  WORK.      •.' 


The  NEW  REMINGTON  MODELS  also  have  a 
New  Variable  Line  Spacer,  New  Side  Guide,  New 
Two  Color  Lever  and  other  important  improvements. 

Remington  Typewriter  Company 

325-327   Broadway,  NEW  YORK.       Branches  Everywhere 
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Auto,  Educator 

EVERY  OWNER.  OPER- 
ATOR AND  INTENDING 
PURCHASER  SHOULD 
HAVE    THIS    WORK. 


This  l>ook  wns  written  to  meet  the 
need  for  a  simtilu  l<ut  coii\iireliciisi\  o 
trc.itisc  of  iiiotoi  car  construction  nnd 
caic  a  book  that  «s  not  only  n  ne- 
cessity to  the  motor  car  owner,  but 
also  useful  to  the  skilled  eniiinccr 
and  niei'lianic. 

Hein«!  clear  and  concise  in  its  treat- 
ment of  tho  sulijert,  and  is  coniiue- 
henstble  to  the  most  inexperienced 
man.  At  the  same  time  it  is  so 
thorough  and  detailed  that  the  expert  will  learn  much 
from  its  paces. 

The  treatise  on  gasoline  cannot  fail  to  prove  valuable 
to  anyone  interested  in  explosive  motors,  which  are 
d;iilv  coniini:  to  the  front  as  the  readiest  and  most 
.  :it  sonrce  of  power,  fl  The  price  of  this  popu- 

!i  isJ'JOi),  and  as  an  insurance  aeninst  acci- 
■   .  ■  .  ■■■^i-d  by  mnorance  of  the  principles  of  opera- 
tion    of  which  theie  aic  a  l.iment.ible  number  recorded 
every  day — no  one  interested  in  the  subject  can  altord 
to  do  without  a  copy  of  this  timely  volume. 


.  r.'ndcrs  of  this  pni.cr  who  iiro  |tit<rostO( 
«iil  Mini  fr.'C  of  i-'st  f.>r  i-xamlimtlim  i 
I  .'f  thi'  nl><>\  e  i>nnu'd  book.  -Si'i.  .oiKllthin 
oMpiiii  follow  Ini-; 


-    CUT  ODT  AND  MAa  TO-DAY 


riea8«  send  me.  j-vostpnld,  suhjert  to  examination,  one 
couT  of  "nuM.\.\-S  A^TO.M<>mL^:S.  '  it  l  find  the  same 
O.  K.,  1  will  send  you  «2  Immetllately,  otherwise  LwlU return 
iKiok  to  you. 


ADDRESS  — 

Tech.  World  Feb. 


THEO.   AUDEL  &  CO.,   Publishers 

63   Fifth  Avenue,    New  York 


TROUBLED  WITH  FAULTY  IGNITION  *> 


I  -i»— ■ « 


^ZSE 


E-i:ll)  your  c--ir,  la\inch  or  en^'liie  with  the 
Applr  .lulomai'e  llsiirrj  l'hare<>r.  Eajiilv  Install- 
ed. <;iu|i'kly  putsaii  end  to  all  battery  trou  hies 
by  keeping  then:  always  supplied  wlth'-juloe." 
\vith  this  machine  on  your  car  ynur  current 
will  never  fall  at  awkward  moments,  leaving 
y.ti '-stalled"  farlTum  home.  ^V rite  to-day  for 
f'Tll  Information.  See  us  at  New  York  and 
1--0  aito  sh0w.<.  Tlie  DaTl.m  Klt-ctrical 
(u.,  i;j  l;eaTpr  Kiilldli.e,  UsjIud,  Obiu. 


$5  WATER  MOTOR  $3.50 


Morton's  S5  Divine  Faucet  Water 
Motor  for  a  limited  time  $;^.50,  com- 
plete. Guaranteed.  Attached  to  any 
faucet.  For  polishing,  sharpening 
and  grindinK.  Runs  all  kinds  of  light 
machines,  like  washing  and  sewing 
machines.  Largest  and  most  power- 
ful water  motor.  Outfit  includes  em- 
ery wheel,  bufSng  wheel,  wooden  pult 
ley  and  polishing  material.  Money 
refunded  if  not  satisfactory — none  C. 
O.  D.  Order  now.  or  write  immedi- 
ately for  free  bookleL 


MORTON  MFG.  COMPANY 

Dept.  0  130  Fulton  Street  New  York 


CLASS  PINS 


IM  iiur  fill-lory  iliriMl  In 
you.  \Vi'  srll  tnans  I'liit.  and 
ltad)(<-!>  for  t'ullek'i'H,  .S.-hooU 
and  Soi'letloH;  almi  StioU'ly 
KinhleuiK  and  .I.-w.'ls  In  Sli-r- 
Ihii;  Sllvi-r  and  Oold.  Srncl 
l'atlllo^'lll'  of  hrund  new  di'HluiiH. 

C.  K.  GROUSE  &  CO. 
Drpl.    ll)  L.  Rocheiter.  N.  Y. 


.r  fr.' 


Gasoline  Engine  Castings 

Superior  Quality,  Correctly  Deslsned 

Ka.sy  to  machine  from  accurate  blue  prints.  Com- 
plete se»  for  .1  II.  P.  air  cooled  auto  motor  lU.OO. 
Descriptive  cinular  free. 

CLIMAX  ELECTRIC  WOKKS 

New  SAloni,  Mass. 


MOTSINGER  AUTO-SPARKER 

Starts  and  Rurvs 

Gas  Engines  without   Batteries 

No  other  machine  can  do  it 
successfully  for  lack  of  original 
patents  owned  by  us.  No  twist 
motion  in  our  drive.  No  belt 
or  switch  necessary.  No  bat- 
teries whatever,  for  make  and 
park.  Water 
Fully  guaran- 


M^  break  or  jump  spark.     Water 


and  dust-proof 
teed. 

MOTSINGER  DEVICE  M'F'G.  CO. 

150    Malrv    Street,  Porvdietorv,    Irkd.,    V.    S. 


pome.  Army  Auction    Bargains 


Otfircr's  Swi.r.l  (m-w)     *l 

10    "     Sine-arm  Swords    .    . 

10    "      Bayonets 

■>0    "      OaiDine  Boot      .     .     . 

8  1    ''      Cross  K'flea  (dozen) 
Sabers 
Screw  I)  ivers    " 
l.inen  Collars    " 
Brass  Letters     ** 
Biue  Klannel  Shirts 
(iunners'  Ilaniniera  .       .10 
Army  Spades      ...        .65 
et.  Coat,  Trousers,  all  for>i>l.(i.5 


1.00 
1.00 
1.00 


1.50 


.\hioket3       ....  I.IJ.J 

S,iUllc3 l.iin 

baildle  Bags  {pair) ,     .75 

Bridles fi") 

Navy  lints  ....     .10 

Army  Campaign  Uius .15 

L'  i.-:,'in8  (pair) l.'j 

.\rniy  Uniforms,  coiisistine  of  New  Flel 

17«p:i)!c  Large  Illustrated  Catalog  mailed  (stamps)  12c 
FRANCIS  BANNERMAN,  501  Broadway,  New  York 

Largest  stuck  in  the  vt.rlrl  (invernmtuit  Aurtinn  Gonrls.      l.",  arrr«  storage 
—2-H  acres  Jiruudw.iy  ^a'csroom. 

KFRUITBOOK 

'shows  ill  NATURAL  COLORS  and 

accurately  de.scribes  216  varieties  of 

fniit.    Bcnrl  for  our  liberal  terms  of  distri- 

'  buiiou  to  j)lautcrs. — Stark  Bro's,  Louisiana,  Mo. 

—ELECTRICIANS— 

Young  men  desiring  to  fit  themselves  for  paying  posi- 
tions as  Ellectricians  should  fill  out  and  send  this  adver- 
tisement to  us  to-day  and  receive  our  200  page  handbook 
(FREIE)  describing  our  Electrical  Engineering  course 
and  over  60  others,  including  Mechanical,  Steam  and 
Civil  Engineering,  Heating,  Ventilation  and  Plumbing, 
Architecture,  Structural  Drafting,  Mechanical  Drawing, 
Telephony,  Telegraphy,  Textiles,  etc. 

American  School  of  Correspondence,  uu^Z' 

Name 


Address 

City  &  State 


T.  W.  2-06 
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UPRIGHT 
UNITS 


VERTICAl  OLE 


A  single  "G-W"  Vertical  Letter  File  Section  occupies 
only  two  square  feet.     In  it  you  can  file  fifteen  thous- 
and— yes,  thousand — letters  with  answers  attached. 

It  takes  less  time  for  a  clerk  to  find  a  letter  by  this 
method  of  filing,  because  the  letter  and  reply  are  in  the 
same  folder— when  he  finds  one  he  finds  the  other ;  he 
looks  in  one  place  instead  of  two. 

The  Globe-Wernicke  File  has  a  patented  drop  front.  This 

loosens  the  pressure  so  one  can  turn  over  the  upper 

edges  of  the  letters  like  the  pages  of  a  book.     These 

Vertical  Files  are  made  for  Bill,  Letter,  Report, 

Document  and  Cap  size  papers.     Sold  r,trictly 

on  a  commercial  and  not  a  "system"  basis. 

j^=  Write   for  Catalogue  No.  V805...^J 

Jb«  9lol>c^Vcrt)icUc  Co. 

C  1  N  C  I*N  N  A  T  I 


BRANCH  STORES: 

NEW    YORK  CHICAGO 

BOSTON 


Mention  Technical  World  Magazine 


778 


THE  TECHNICAL  WORLD  MAGAZINE 


fn^ 


P^ 


EMPLOYMENT 
DEPARTMENT 


J 


STO  employers— Tmk  TrcHNKAi.  WoKi.n  Maua/ink 
otters  its  servires  in  brinKiiii:  oini'loy«T«  "f  sKilleil  liibiu 
iii(.  .ti'in  with  (rainod  and  elltcielit  men.    Wiilo 

xXw  It    lUMMiriiUfnt    full  t>uiticiiliiis  »s  tu  (liv 

nil...  icssnt  V. 


SITUATION  VACANT 

Wanted — Electric  Workers  and  Stiulonts  to 
solicit  subscriptioii.s  to  KLECTROC  RAl- T. 
Soiul  10  cents  for  sample  copy  and  terms. 
Ei.r'.~rRixR.\FT  Pub.  Co.,  95  GriswoUl  St.,  De- 
troit, Mich. 


SITUATIONS  WANTED 

W'antf.p — Position  with  an  Eloclrical  Com- 
pany where  tliere  is  a  chance  for  advancement. 
Ten  years"  experience  with  steam  engines  and 
boilers,  steam  and  gas  fitting,  and  drilling. 
References,  .\diiress  The  Technical  World 
Magazine,  No.  442. 


200  Vacant  Positions 
$1000  to  $5000 


PER 
YEAR 


For  Civil.  Mrdianical,  EJectrical,  Mining  and 
Architectural  Engineers,  Drahsmen,  Superin- 
tendents, Foremen,  Managers,  Salesmen,  In- 
structors and  many  otherj  clojely 
allied    thereto   Lsted  ever^   week  in 

The  Engineering  Agency 
WEEKLY    Bulletin 

Sent  anywher"  FTiEE  upon  receipt  of 
mailing  cost.  2c.  per  week.  Special  Trial 
Oy^er.    12  copies  for  10c.     See  coupon. 

THE  ENGINEERING  AGENCY,  Inc. 

ESTABUSHED  1893 
1208  Monadnock  CHICAGO 


USE.    THIS   CO\/POJ^ 

The  Engineering  Agency,  Inc.,   Chicago. 

Gentlemen  —  Send  Bulletin  J  or  12  Weeks.      En- 
closed is  I  Oc.   to  partly  coder  cost  of  mailing.     No 
other  charge. 
Name 

Street 


T.  W.  M.  2.06 


City. 


Wanted — Position 
years'  experience  on 
ences.  Address  T/ti' 
zittf-,  Ni>.  4;{1. 


as  Engineer.  Twelve 
the  locomotive.  Refer- 
Tichniciil  World  Ma^it- 


W.\NTK!i — Position  as  Engineer  with  a  mami- 
tactnring  firm.  Fifteen  years'  experieiuc 
References.  Address  The  Tt-ihiiirnl  Wmld 
,U(j.i,'(i"i»i<',  No.  4,^.v 

^• 

\\'.\N  iF.D — Pnsitiiiii  as  Chief  Engineer  in  a 
Hrewery.  Cohl  Storage,  or  Ice  Plant.  l""xi)eri- 
eiiced  machinist,  erecting  and  operating  engi- 
neer. I'air  technical  education.  References. 
.Address   The  'Technical  World  Magazine,  No. 

^• 

W.VNTED — Position  as  Electrician  in  an  elec- 
trical manufactnring  plant,  or,  at  Inside  Wir- 
ing. Four  years'  experience.  References 
from  present  employer.  Address  The  Techni- 
cal World  Magazine,  No.  435. 


\\'.\N'TEi) — Position  as  Machinist's  or  Tool- 
maker's  Helper  where  machines  or  engines  arc 
mamifacturcd.  Experienced  in  drilling,  punch- 
ing, shearing,  milling,  and  bench  work.  Ref- 
erences. Address  The  Technical  World,  No. 
436. 


Wanted — Position  as  Chief  Engineer  in  a 
hrewery,  cold-storage,  or  ice-making  plant. 
Several  years'  experience  as  machinist,  erect- 
ing and  operating  engineer.  Technical  educa- 
tion. References.  Address  The  Technical 
J  For  Id  Magazine,  No.  437. 


Wanted — Position  as  Detail  Draftsman. 
Three  years'  experience  in  mill  drafting.  Ref- 
erences. Address  The  Technical  World  Maga- 
zine, No.  438. 


Wanted — Position  as  Engineer's  Assistant 
in  large  plant,  or  as  Engineer  in  small  plant. 
.\ddress  The  Technical  World  Magazine,  No. 
439. 


Wanted — Position  as  Machine  Designer. 
Three  years'  experience  with  special  machin- 
ery and  tools.  References.  Address  The 
Technical  World  Magazine,  No.  440. 

^* 

Wanted — Position  as  Engineer.  License. 
Three  years'  experience.  References.  Address 
The  Technical  World  Magazine,  No.  441. 


Wanted — Position  as  Locomotive  Fireman 
or  Stationary  Engineer.  Two  years'  experi- 
ence as  stationary'  engineer  and  dynamo  tender. 
References.  Address  The  Technical  World 
Magazine,  No.  443. 
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Figure  to  SAVE 

as  You  SHAVE 

Stop  an  J  figure  what  "THE  GILLETTE"  will  do  for  you.  "THE  GIL- 
LETTE "  will  save  you  money  —  at  least  $1.00  a  week  —  that's  $52.00  a  year —  1  per 
cent,  of  that  will  pay  for  the  new  blades  for  another  year. 

Then  as  to  time —  '  THE  GILLETTE"  will  save  you  20  minutes  a  day  —  that's  121 
hours  or  15  eight-hour  days  in  a  year.  Can  you  not  use  them  to  better  advantage  than 
wasting  them  in  the  barber  shop? 

The  Gillette  Safety  Razor  will  give  you  a  perfectly  clean,  smooth  shave  in  four 
minutes  with  never  a  danger  of  a  cut. 

NOTHING  TO  ADJUST,  NOTHING  TO  LEARN.    SIMPLY  LATHER 

WELL  AND  SHAVE. 

12  Blades,  24-  Shargt  Edgesm  Each  blade  thin  as  paper,  as  hard  as  flint,  as  tough 
and  flexible  as  whalebone.  Will  give  from  20  to  40  Velvet  Shavesm  Sold  by 
all  leading  Drug,  Cutlery  and  Hardware  dealers. 

10  extra  blades  50c.    Because  of  this  low  price,  no  blades  exchanged 
Write  foi*  ouf  descriptive  booklet 

GILLETTE  SALES  COMPANY.  1203  Times  Building.  New  York  City 


Gillette  tl^f 

NO  STROPPING    NO  HONING   ****^'^*^ 
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^-.C'- 


(MMafi'diDS 

THRUE,    FAST   TRAINS 

leave  Chicaj^o  daily  for  the  Pacilic  Coast,  via  the  Chicago,  Union 
Pacific  &  North -Western  Line,  over  the  only  double  track  railway 
between  Chicago  and  the  Missouri  River. 

The   Overland  Limited 

The  pioneer  fast  through  electric-lighted  train  to  San  Francisco  and  Portland 
daily.     The  most  luxurious  train  in  the  world.      Less  than  three  days  en  route. 

The  New  Los  Angeles  Limited 

Electric-lighted,  daily  through  train  arriving  at  Los  Angeles  afternoon  of  the  third 
day,  via  the  new  Salt  Lake  Route.  Entire  new  equipment.  Drawing-Room 
and   Tourist    Sleeping   cars,    Composite-Observation    cars,    Dining   cars. 

The  California  Express 

Daily    to    San    Francisco,     Los  Angeles    and    Portland,    through    without 
change.        Pullman    Drawing-Room    and   Tourist    Sleeping 
cars.     Free  Reclininsr  Chair  cars. 


^ 


The  Best  of  Everything. 

All  agents  sell  tickets  via  this  Line. 

Write  for  booklets,  maps,   schedules,   rates,  list  of 
hotels,  and  description  of  limited  trains. 
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Success  Magazine 

The  Great  Home  Magazine  of  America 

Makes  this  Unequaled  Offer  for  a  Limited  Time  Only       \  \ 


^EVER  before  in  all  our  wide  experience  have  we  been  in  a  position  to  make  a  book  offer  of  such 
exceptional  value.  The  Continental  Encyclopedia  has  been  edited,  illustrated,  printed  and 
bound  with  the  view  of  filling  a  long-felt  want  in  the 
home  and  office.  It  is  comprehensive  in  scope,  complete 
in  topics,  systematic  in  arrangement,  and  exceedingly 
convenient  for  use.  Theset  weighs  nearly  eight  pounds, 
is  seven  and  one-half  inches  high,  and  occupies  a  shelf 
space  of  eight  inches.  Encyclopedias  have  become 
almost  a  neces- 
sary adjunct  to 
business  and 
most  essential  to 
home  study. 
Questions  are 
constantly  com- 
ing up  which  re- 
quire definite 
and  authoritative 
answers. 


0\ir 

Limited 
Offer 

Our  Price 
Only 


For  Both 


Express  Prepaid 


Eight  Vols.,  Strongly  and  Richly  Bound  in  Red  Vellum  de  Luxe  Cloth 


Edited   by    CHA'RLES   LBO/fA'R'D.STE^ee/A'RT,    S.   y\. 

Of  the  Staff  of  the  Encyclopjedia  Americana.  International 
Encyclopaedia,   Biographical  Dictionary,  etc.       ;:         ::         :: 

NOTABLE    CONTRIBUTORS H°°-  trover  Cleveland;  Wu  Ting  Fang;  Hon. 

W.  J.  Bryan;  Dr.  Cyrus  Edson;  Gen.  F.  D 
Grant;  Hon,  B.  B.  Odell,  Jr.;  Sen.  Henry  Cabot  Lodge;  Hon.  Geo.  B.  Cortelyou;  Maj.  E.  C.  Button 
U  S.  Geological  Survey;  Prof.  A.  P.  Brown,  University  of  Pennsylvania;  Alexander  Winchell! 
University  of  Michigan;  Prof.  A.  C.  Coolidge,  Harvard  University;  Simon  Newcomb,  Director  U.  S.' 
Naval  Observatory;  Prof.  G.  T.  Purves,  D.  D.,  LL.  D.,  Princeton  University;  Prof.  H.  S  Williams 
Cornell  University;  Prof.  S.  H.  Douglas,  University  of  Michigan;  Pres.  Charles  W.  Eliot,  Harvard 
University;  Edward  Everett  Hale,  Dean,  United  States  Senate. 

Over  sixty-five  thousand  important  subjects  are  treated  at  length.     The  latest  occurrences  of  interna- 
tional interest,  such  as  the  Russo-Japanese  Dispute  and  ^Var— Panama's  Independence Radium 

—  Wireless  Telegraphy,  and  the  Alaskan  Boundary  Decision— all  have  their  places  in  this  most 
modern  work.     In  short,  there  is  much  later  and  better  information  in  this  set  than  in  many  a 
much   more  pretentious   work.     The   business  man,  the    teacher,  the    farmer,  the   profes 
sional  man,  the  student,  will  all  find  it  the  ideal  reference  work  of  modern    times,  where 
concise,  accurate,  up-to-date  information  ca-nhehdid  on  every  subject  without  wasting       X    THF 
words  on  non-essentials.     It  is  simple  truth  to  say  that    this  Encyclopedia,  if  offered  by 
subscription  on  the  installment  plan,  would  be  priced  at  not  less  than  $1.00  per  vol 
ume  or  $8.00  per  set.     By  dealing  direct  with  us  and  paying  cash  in  advance,  you 
make  an  immense  saving   on   agent's  commission,   cost  of  collecting   installments 
and  other  managing  expenses  incident  to  the  subscription  book  business. 


WE   GUARANTEE  SATISFACTION 

We  will  send  the  eight  volumes  to  you,  neatly  packed,  express  charges 
prepaid,  upon  receipt  of  your  remittance  of  $2.95,  and  if  you  are  not 
thoroughly  pleased,   send    them   back   at  our  expense  and  we  will 
refund  the  amount  paid  by  you.  pjH  o^  this  coupon 
This  offer  is  limited  to  Feb.  15 ,  1906      and  send  in  TO-DAY 


SUCCESS 
COMPANY 

Washington 

Square 
NEW  YORK 

Herewith   llnd  82.05,  for 
wlileh     seiul     me,    express 
charnes  pieimid,   The  (;onti- 
nenliil    Kru-ycl.ipedia,   8    vols.,  -, 
iind  .Success    Mattnzine    for    one  I 
year,  with  tlieunderstundliiK  that 
It  I   am  not  satisfied  I  may   return 
them  wlttiouCcost  to  me. 


Nume_ 
Addre83_ 
Technical  E_ 
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Special    Subscription    Offer 


TO  OLD  SUBSCRIBERS  ONLY 


Offer  No.  1 


THE  TECHNICAL  WORLD  MAGAZINE  for  one 
yeai  and  .mv  ONE  o(  ihe  (ollowinj:  books,  express 
ch.itgcs  rii'p.iul.  (■" 


$150 


MKCHANTCS'  COMl'LKTK  LIBRARY— 

A  Ixxik  of  nuxicrn  ruUs.  processes  and  facta 
fi>r  iirtisans  in  everj'  trade. 

t'KAMS    QT'TCK    RFFERENCE    ATLAS    OF 
THE   WOULD— Fu!:y  indexed,   105  colored 

niajis  and  40,(X>0  enlreos. 

rUACTlCAL  LESSO^fS  IN  ELECTRICITY- 
A  clear  and  concise  treatise  on  Elements  of 
Electricitv,  Electric  Current,  Electric  Wiring 
and  Storatre  Batteries,  by  Prof.  F.  B.  Crocker, 
H.  C.  Gushing,  Jr.,  and  L.  K.  Sagcr.  S.  B. 


Offer  No.  2 


THK  Ti:CHNICAL  WORLD  MAGAZINE  for  one 
>r.u,  .Tiul  .my  ONE  of  the  loUowiiiK  Iwoks,  express 
ili.inzis  picpaid.  (oi 


$115 


OLD  GORCON  GRAHAM  - 

More  letters  from  a  selfmailo  Merchant  to  His 
Son,  by  Geo.  Horace  Lorimer. 

THE  SCIENTIFIC  AMERICAN  REFERENCE 
HOOK— A  handy  volume  containing  a  mine  of 
information  not  to  bo  found  elsewhere.  Com- 
pileti  by  Albert  A.  Hopkins  and  A.  Russell 
Bond. 

MODERN  WIRING  DIAGRAMS  AND  DE- 
SCRIPTIONS—A book  of  valuable  and  prac- 
tical information  for  the  electrical  worker,  by 
Henry  C.  Horstmann  and  Victor  H.  Tousley. 


NOTICE  TO  FOREIGN  SUBSCRIBERS. 
$1.00  additional  must  be  tent  to  cover  Foreign 
Pastatie. 


All  of  these  books  are  among  the  best  sellers  of  today; 
each  is  bound  in  cloth  and  profusely  illustrated.  The 
book  desired  must  be  specified  when  order  is  sent  in. 


ORDER  BLAHK  FOR  OFFER  HO.  1 

The  Tkciixicai.  World  Magazive. 
.■?a.'l  Amiour  Ave.,  Chlcajto,  HI. 
Enclo.-*d   Hud  «150,  for  whlcti  tend  me  '-The  Technle*! 
World  Magazine"  for  the  coming  year.  I>eu'lniiini;  with  the 
March  numl>trr,  and  in  addition  the  following  tiook: 


(Title  of  Book) 


(Name) 


cStreet  Addret.:.; 


ICity) 


(State; 


ORDER  BLANK  FOR  OFFER  NO.  2 

The  Technkal  Would  Magazine, 

3:«l  Armour  Ave.,  Chlcaifo.  111.  m     ■..    ■     , 

Knelosed  find  8L75,  for  which  send  me  "The  Technical 
World  Maeazlne"  for  the  comlneyear,  beKiniilnf?  with  the 
Uarch  number,  and  In  addition  the  following  book: 


(Title  of  Book) 


(Name) 


(Street  Address) 


(City) 


(State) 
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Brain  and  Nerve  Fag 


Veedee  Vibrator 


8  ,000  Thrills  Per  Minute 


Tired  Feeling,   General 
Debility,      Stiff     Joints, 
Sore  muscles,  Insomnia,  Etc.,  can  b     almost  instantly  relieved  by  Vibration.    You 

feel  the  pain  melt  away  and  all  stiffness  aud  soreness  disappear  as  the  pleasant  sooth- 
ing thrill  of  Vibration  starts  the  circulation.  There  is  no  shock,  no  Jar,  no  EleC' 
tricity— just  a  strong,   restful,   revivifying  thrill.     A  few  minutes  treatment  with  tlie 

will  positively  relieve  all  pain  and  stiffness, 
while  repeated  treatments  will  permanently 
cure  any  ordinary  case.  The  Veedee  Vibra- 
tor is  a  simple,  strongly  built,  little  machine.  Is  not  complicated  or  ditUcult  to 
understand  and  does  not  get  out  of  order. 

The  Veedee  Vibrator  is  correct  in  principle,  simple  in  construction,  wonderfully  cheap 
in  price  and  astonishing  in  results.  We  are  willing  to  send  one  to  any  interested  person 
on  7  days  trial.  If  it  does  not  accomplish  all  we  claim  and  more  too,  send  it  back.  We 
will  leave  the  entire  matter  to  you.  Send  us  your  name  and  address  and  we  will  send  you 
full  descriptive  and  illustrated  literature,  references,  etc.     Address, 

VEEDEE  VIBRATOR  CO.  Dept.  28-C.  1133  Broadway,  NEW  YORK 


SHOEMAKER'S  BOOK 

ON 

POULTRY 

AND  ALMANAC  FOR  1906 

There  is   nothing    in    the  world    like   it.       It   contains  224 
large  pages,  handsomely  illustrated.     A  number  ot  most  beauti- 

ful  COLORED  PLATES  OF  FOWLS  true  to  life.  It  tells 
all  about  all  kinds  of  THOROUGHBRED  FOWLS,  with 
life-like  illustrations,  and  prices  of  same.  It  tells  how  to  raise 
poultry  successfully  and  how  to  treat  ail  diseases  common 
among  them.      It  gives  numerous  working  plans  and  illustrations  of  convenient  Poultry  Houses.      It  tells  all  about 


INCUBATORS  AND  BROODERS 

It  gives  full  instructions  for  operating  all  kinds  of  Incubators.  This  chapter  is  marvelously  complete  and  worth  dol- 
lars to  anyone  using  an  Incubator.  It  gives  descriptions  and  prices  of  Incubators,  Brooders  and  all  kinds  of 
Poultry  Supplies.  In  fact,  it  is  an  encyclopedia  of  chickendom  and  will  be  mailed  to  anyone  upon  receipt  of  only 
15  cents,  you  better  write   for  it   to-day.       Your  money  will   be  cheerfully  refunded   if  you  arc  not  well  pleased. 


C.  C.  SHOEMAKER, 


Box  603, 


FREEPORT,  ILLINOIS. 


Hand  Bending  Tools 


Pat'd  July  15.  1902 


We  are  the  original  designers 
and  manufacturers  of  all  tools 
in  this  line  on  the  market  to- 
day. Write  for  booklet  and 
prices. 

ESTEP    ^    DOLAN, 

Sandwich,  111. 

Chas.  Chvuchill  &  Co.,  London,  Eng. 


Before    You    Invest 

A  dollar  in  anything  got  my  book  "How  to  Judge  Invest- 
ments." It  tells  you  all  about  everything  you  should  know 
before  making  any  kind  of  an  investment,  either  lor  a  large 
or  small  amount.  This  book  gives  the  soundest  advice  and 
may  save  you  many  dollars.  Send  two-cent  stamp  for  a  copy, 
do  it  now. 

If  you  want  to  keep  reliably  posted  on  various  kinds  of  in- 
vestments send  your  name  and  address  and  get  the  Investors' 
Review  for 

3  Months  Free.  Address  Editor 

Investors'  Review,    1580  Gaff  BIdg.  Chicago,   111. 

NCVER-LOSE    KEY    TAC 

Iloru's  soiuetliluK  now  I  No  more  need 
to  oiler  rewards  lor  lost  keys  Use  our 
Tutr.  Consists  o£  two  parts  hinged  to- 
>;elher.  Name,  address,  and  postaRe 
Inside.  Finder  simply  drops  In  nearest 
mall  box.  German  silver,  handsomely 
made.  ijr>c.  postpaid.  Agents  wanted. 
C.  E.  LOCKE  MFC.  CO.,  32  Spruce  St.,  Kensett,  la. 
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THE  WAY  YOU   ARE  DOING 


PEERLESS 
BOOK  FORM 
CARDS 


Is  Well  Elnough  Until  You  Have  Found  a  Better  Way 

You  have  always  carried  your  engraved  cards  loose  m  any  case 
you  ha[)[)ciu-d  to  have,  and  have  been  obliged  to  throw  away 
about  every  other  card  on  account  of  their  becoming  marred  and 
worn  looking,  -  but  that  is  because  you  did  not  know  about  our 
NEW  LE\'ER  BINDER  CASE  for  carrying  cards. 
With  this  device  NO  fMNDlNG  IS  REQUII^D:  the  cards 
are  hold  firmly  by  lever  in  case.  When  one  lab  of  cards  has 
been  used,  the  stubs  are  easily  withdrawn  and  a  new  tab  inserted. 
Our  I'EEi^LESS  BOOK  FORM  CARDS  are  not  PER- 
FOFIAIED,    but  when  detached,    all    edges   remain    smooth. 


■/  t';.r  KAj.'  card  in  case. 


Tuc  JOHN  B.  Wiggins  Company 


Having  a  tissue  over  each  card,  they  are  kept  in  p>erfect  con- 
dition, and  you  are  insured  against  the  embarrassment  of 
presenting  a  soiled  or  discolored  card. 

The  man  who  succeeds  is  at  all  times  ready  to  accept  im- 
proved methods.    Our  PEERLESS   BOOK  FORM 
CARDS  have  become  a  necessity  to 
the    up-to-date    business    man;    they 
please  the  most  fastidious.    S.AMPLE 

TAB  OF  ENGR.-W'ED  CARDS, 
$ho\>ing  the  unique  way  in  which  they 
are  detached  from  stub,  MAILED 
UPON  REQUEST.    Orders  for  thU 

special  work  will  have  our  most  prompt  sh,Kvin,r  PccrUss  Patent  Uver  Binder  with  cards  f.r,nh  clasUd  in  tlace. 

and  careful  attention.  ^  our  local  En- 
graver or  Stationer,  upon  your  presenting  this  ad,  can  supply  our  Patent  Cards   and  cases,  should  you  so  desire. 

THE  JOHN  B. 
WIGGINS  CO. 

Established  1857 

Engravers,  Plate  Printers 
and  Die  Embossers 

159-161  WABASH  AVE. 

Shoivins'  Peerless  Lever  Binder  of  en  ready  to  receive  tab  of  cards.  CriiCAlaO 


The  American  Typewriter 


jt'^  ^^-—    *xp  fytim   Saves    twelve   hundred 

^_^  OH  ONE  STEEL  BAR         parts   and   $50.      This 
feature   is    the   exclusive   patent    of  the    Standard 

American   $50 
Typewriter 

Universal    keyboard,    ball- 
bearing    carriage,     prints 
from    ribbon;    steel   type, 
nnlimited  speed. 
•THE  AMERICAN  WAY" 

and    Easy    Payment    Plan 
Mailed  on  request 

American  Typewriter  Co 

257  Broadway,  New  York 


LITTLE   WONDER 

That  others  sire  trylnt?  to  Imitate  our  taucet  Water  Motor  for 
grrlndiny,  shiirpenlni.',  jmllslnni;   iiifd    lltrht  power. 
Warner  "I.ITTLK  WO.MIKK" MOTORS  are  to  be  found 
In  every  part  of  the  (.''"Ije.    Over  lio.dOO  pleased  cus- 
tomers are  our  best  testiiiKinlal.     Our  patents  cover 
the  essential  features  of  this  machine  hence  we  ur^e 
yoo   to  beware  of   iheap  and  unsatisfactory  imita- 
tions.   Indi-pensable  in  the  lionie  for  cieaning  and 
pollsliinj;  oilverware  and  cutlery,  for  grindinf?  and 
sharpening    Knives,   scissors,   hatchets 
and  fdL-ed  tools.    For  running   sewing 
Machines,  cooling  fans,  bottle  washer, 
or  small  dynamo, etc.,  etc.    Attaches  in 
an  instant  to  any  water  faucet  smooth 
or  threaded.    Price  complete  outfit  with 
emery  whei-1.  two  polishing  wlieels,  pul- 
ley and  silver  and  steel  polishers,  84.00. 
Send  forour  attractive  FREE  descriptive 
booklet,  or  send  remittance  direct  to  us. 
We  make  Immediate  shipments.  Agents 
Wanted. 
WARNER  MOTOR  CO.,  (Inc.) 

nanafaclarers  nf  Wiilcr  Mcilnr>  and  Coaling  Fans 

Dept  15.  Flat  Iron  BIdg.  New  York 
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15  to  70  feet  per  minute  on  the  cut- 
ting stroke  with  a  good  strong  feed 

enables  you  to  push  the  high  speed  steels  to  their  limit 
and  greatly  lessen  time  and  cost.  Six  changes  of  speed 
— any  one  available  instantly  without  changing  speed 
of  return.  The  results  obtained  have  a  pleasing  effect 
on  the  owner's  pocket  book.  You  ought  to  have  a 
catalogue 

CINCINNATI  PLANER   CO. 

CINCINNATI,  OHIO,  U.  S.  A. 


Ea-sy  Lessons  in 

Mechanical  Drawing 
and  Machine  Design 

By    J.   G.   A.    MEYER 
and  CHARLES  G.  PEKER 

is  a  practical  book  of  instruction  in  the 
elements  of  Mechanical  Engineer^ 
ing,  specially  cirranged  for  those  who 
cannot  attend  a  technical  school    ::    :: 

680     l0jel3-l/fCH    PAGES 

720  ILLUSTRATIONS 

Handsomely    Bound    in    Cloth 

Special  Price,  $5 

CARRIAGE  EXTRA 

or  sent  by  prepaid  express  or  registered 
mail  for  $6.  ^  Send  for  complete 
descriptive  circular  showing  specimen 
pages,  plates,  etc. —  or  better  still,  order 
the  book.  Your  money  back  it  not 
satisfactory  ::  ::  :: 

INDUSTRIAL  PUBLICATION  CO. 

16  Thomas  Street  ::  New  YorK 


SAVES   TIME   AND   MONEY 

THE    READY 


Carried  in  the  pocket  performs  every  service,  anywhere, 
that  can  be  acconiplislied  by  your  T-Square,  Compass  and 
Triangles,  or  Protractor,  all  of  which  are  too  bulky  to  be 
carried  about.  You  know  what  tliis  means  w  hen  you  are 
"  off  on  a  job  "  and  want  to  lay  out  a  certain  piece  of  work 
without  delay  attendant  to  reaching  your  regular  working 
table.  No  description  is  necessary  to  show  the  uses  of  the 
Ready  Draughting  Instrument  as  a  Eule,  Square  or 
Scale.  Angles  of  any  degree  may  be  found  by  use  of  the  pro- 
tractor. Circlesare  scribed  by  use  of  thecornpass  ato.  The 
numerous  small  holes  are  for  reception  of  your  pencil  point 
and  the  larger  to  show  progress  of  the  line  drawn,  paiticu- 
larly  where  the  arc  of  a  circle  meets  any  given  point.  With 
our  Ready  Draughting  Instrument  there  is  no  delay 
inadjustmentof  compass  points  to  find  centers,  and  anglesof 
any  degree  are  determined  with  quickness  and  dispatch. 
The  price  of  this  time  and  labor  saver  is  but  50c.,  and  your 
money  returned  if  not  entirely  satisfactory.  Sent  prepaid 
upon  receipt  of  price,  with  full  directions. 

Ready  Manufacturing  Co. 


A 


Post  Office  Box  A 
Rochester,  N.  Y.,  U.S.A. 


lO  Lie'HtS 
lO  Hours 
lO  Cents 


Make  Yotir   0\ir]:i  Li^Kt 

The  Fairbanks-Morse  Electric  Li^ht  Out  fit  gives 

plenty  of  fjood  Iv^hX,  at  a  moderate  cost. 

pas.  Gasoline  or  Kerosene  Engines  for  all  purDOses, 

from  2  h.  p.  to  200  h.  p. 

Cutout  complete  advertisement  and  send  to 

Fairbanks,  Morse  6^   Co., 

Morvroe  St.,  CKicBLgo,  III. 

Please  send  me  Illustrated  Catalogue  No.  0728 
Gasoline  Engines. 

I  may  want. h.  p.  to  run ^ 

Street  No 
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ARNICA 

Tooth  Soap 

Is  nntiscpticf 

preserve?; 

while  it 

beaut  hies. 

No  spilliuij  or 

wastini:^;  convenient 

and  economical. 

At  .:!!  Jh :.-)iisis 
STRONG'S 

Arnica  Jelly 

iCirbolated) 


Kec-jis  the  skin 

five  from  ron;Th 

ness  and  pimples.  Kotliin>^  better 
for  sunburn  or  chappint;^;  also  for 
cuts,  bruises,  burns  and  all  erup- 
tions. Keeps  the  skin  soft,  smooth 
ind  delicate.  The  collapsable  metal 
tube  is  convenient  and  unbreakable. 

Tr.kf  it  zii'lh  you  whemrr  you  £0. 
Jf  your  dru,':s:ist  hasn't  it—S<-)uito  us. 

Sent  postpaid  cu  receipt  of  25  cents,^ 
C.  H.  STRONG  &.  CO.  ' 

CHICAGO 


CATALOGUE 
OF 


CHEMICAL  TECHNOLOGY 
AND  GENERAL  CHEMISTRY 


PUBLISHED   AUGUST    15,  1905 


S^F  Our  Complete  Classified  Catalogue  of  Books  on  Chemical 
Technology  and  General  Chemistry  arranged  under  the 
following  heads:  Acids,  Alkalies,  and  Salts;  Beverages, 
Brewing,  Cider,  Distillation,  Fermentation,  Liquors,  Pre- 
serving, Vinegar,  Wine;  Brick,  Ceramics,  Glass,  Porcelain, 
Pottery;  Cement  and  Concrete;  India  Rubber,  Gutta  Percha, 
Glue,  Ink;  Leather  Manufacture;  Oils,  Fats,  Waxes,  Paints 
and  Varnishes;  Paper  Manufacture,  Fibres;  Perfumery; 
Soap  and  Candles;  Sugar,  Starch;  Flour,  Baking,  Bread, 
Confectionery;  General  Reference  and  Receipt  Books.  General 
Chemistry,  Chemical  Arithmetic ,  Calculation,  Tables,  etc.; 
Chemical  Analysis;  Inorganic  Chemistry;  Organic 
Chemistry:  Electro-chemistry;  Addenda;  sent  free  to  any- 
one in  any  part  of  the  world  who  v?ill  send  his  address. 

HENRY   CAREY   BAIRD   (Si   CO. 

Industrial  Publishers,  Booksellers  and  Importers, 
810  Walnut  St.     ::     Philadelphia,  Pa.,  U.  S.  A. 


r-YOUR  CROOKED  LEGS-y 

Made  to  appear  Straight  by  the 
Perfect  Leg  Form.  Undetect- 
able. Fits  any  leg.  Light  as  a  feather. 
Perfectly  comfortablcm  Sent 
postpaid  in  plain  package  with  com- 
plete instructions  for  only  two 
dollars  ($2.00),  Correspondence 
confidential.    Write  today. 

THE  SYM-FORM  CO. 
21 A  Monroe  St.,  Chicago,  III. 

•— **l#air©  Some  Style  About  Yoti"- 


A  POCKET  TOOL  CHEST 

9  Tools  in  One 

Devine  Wonder  Knife 

Iiivniiinlilo  t«  iiuvlianli'M,  ("loctrlfliiiin, 
iTf.ir  miv  iliikiTliiifiir.Miii.mio  li.iii«.>. 
Il.'is  a  liiiiKlri'il  u-<i':<.  sirnn.;  niiil<liir- 
nlil«.    lliilK  itH  Hiilixtniillally  nnii  looiv- 
inotlvo.    Wi'liilil  Kiimi'  im  onlliiury 
lliri>i<  t.Inai-  iM«l(i't,  kiilfK.     Uliuli',  Kfit-urlinn 

ClltlcT'BHllHll.      OlluTHlroilK  toolMlUt  C.llloWH: 

I.KATIIK.U  I'l'NClI  BWKIXilKO  AWL 

WIUK  (TTTKH  WIKK  I'l.IKIUj 

AI.I.IiiATHU  \v:tKNCU  lltM)|.'  IIOOK 

mUKW  DUlVKll  Bt'KKW  lUT 

AIJKNTS  «»\TKI».    S.-!Nnii  Hl^-lif.     Itrinl  t  iirl.-i.  for  Hniiiplo. 

.M..ri,_v  i,ii,-k  11  11. .t  wui^n.'.i.    ivii-..,  ei.'.;.'  "'u'li,  ini'i.i 

DEVINE  SPECIALTY  CO.,  IndiarkapoUs, 

64  Baldwin  Block  A','< /.«.<■,  c'.'/«w/'/,»  A',*/./.', 


ELECTRIC  NOVELTIES  AND  SUPPLIES 

WE  ARE  SELLING 

Toy  Hlcctiic  K.iilw.iys.  «:!  lo       .     .     .     S  (WOO 

Fan  Motors;  all  kinds,  all  jjiicus;  SI  lo  20.00 

Electrical  IJooks,  10c  to 5.00 


If  It's 

Electric 

We 

Have 

It 


Necktie  and  Cap  LiKhts,  7.50  to     .     .     .  5.00 

Hattery  Table  Lamps,  S3  to 10,00 

Carriage  and  Hiryrle  Liu'lits,  $3  to    .     .  6.00 

Lanterns  and  Pocket  Lights,  7.5c  to  .     .  3.00 

Hattery  Motors  and  Fans,  Si  to    .     .     .  12.00 

Electric  Door  Bells.  conii>lete,  7.5c  to    .  1..50 

Telephones,  complete,  S2..50  and  .    .     .  5.'.t.5 

Tilek'raph  Outfits,  complete,  Sl.75  to    .  2..5() 

SH  Medical  Batteries     .     ■ 3.'.t.5 

S12  Electric  Belt  with  Suspensory    .     .  3..5U 

Dynamos  and  Motors,  Si  to 11)00.00 

C'.as  and  Gasoline  Engines,  S3  to  .     .    .  1100.00 
We  Undersell  All                           Catalogue  Free 
?                                        WANT  AGENTS 

OHIO  ELECTRIC  WORKS,   Cleveland,  Ohio 


OHIIO 

[LECIRIC 

WORKS 
atVCLANb 


THE  GROWING  SOUTH 


No  OTHER  section  is  forging  ahead  so  fast  as  the 
Southeastern  States,  in  agriculture,  horticulture, 
factory    building    and    general  progress.     The 
last  year's  record  along  the 

SOUTHERN   RAILWAY 

AND 

MOBILE  &  OHIO  RAILROAD 

.  of  investments  in  factories  and  improvements  was 
over  SlOO.OUO.OUO;  tor  three  years,  S-jO,OG0,OO0. 
Splendid  Opportunities  exist  in  Alabama,  Geortria, 
Kentucky,  Mississippi,  North  Carolina,  South  Carolina, 
Tennessee  and  Virsinia;  and  in  Southern  Illinois  and 
Southern  Indiana,  for  investments  of  pU  kinds;_in  tim- 
ber, mineral  and  other  lands.  Factory  Locations. — 
Where  all  conditions  are  favorable  for  making  and 
marketing  iron  and  steel  and  their  products,  all  kinds 
of  wood  using  articles  and  nearly  every  other  line 
of  industry.  ^  Publications  and  special  information 
furnished.  Our  department  is  a  Bureau  of  Free 
Information  for  all  seeking  locations  or  investments. 


M.  V.  RICHARDS,       :    Land  and  Indicstrial  Agent 

Southern  Railway  and  Mobile  &  Ohio  Railroad 

Washington,  D.  C. 

Chas.  S.  Chase,  Agent. 

722  Chemical  Building,   ::    ::    St.  Louis,  Mo. 
M.  A,  Hays,  Agent, 

225  Dearborn  Street,        ::    ::      Chicago,  III. 
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May 

We   Send 
Them  To  You? 


This  Complete 

Loose  Leaf  Library. 

These  three  booklets,  which  we  will  mail 
gratis  to  any  business  or  professional  man, 
contain  over  200  pages  of  new  and  valuable 
information,  on  the  subject  of  Loose  Leaf 
Bookkeeping  and  Accouru  ng. 

No  matter  what  kind  of  records  you  keep, 
or  what  system  you  use,  these  books  will  show 
you  how  to  simplify  and  improve  your 
methods. 

Over  50  Record  Forms,  designed  for 
manufacturers,  merchants,  managers  and  men 
of  all  professions,  are  illustrated,  described 
and  fully  explained  in  these  booklets. 

You  cannot  buy  a  more  comprehensive 
and  complete  treatise  on  the  subject  of  Loose 
Leaf  Record  Keeping,  than  we  give  you  in 
this  Library. 

You  incur  no  obligation  by  accepting  the 
books,  which  we  will  be  glad  to  mail,  with- 
out cost  to  you,  upon  receipt  of  your  re- 
quest written  on  your  business  sta- 
tionery. 

John  C.  Moore  Corporation,  ^ 

Established  1839. 
403  Stone  St..  Rochester,  N. 

Inventors  and  Manufacturers  of 
Moore's  Modem  Methods 
of  Loose  Le2if  Record  Keeping. 


Special 

Offer 

to 

Students 

and 

Draftsmen 

on 

Architectural 

and 

Technical 

Books 

IN  order  to  meet  the  desires  of  many  of  our 
1     customers  among  students,  draftsmen  and 
others  who  desire  to  start  an  Architectural 
and  Technical  Library,but  do  not  feel  that  they 
can  spare  any  large  sum  for  such  books  in  a 
single  payment,  we  have  arranged  to  start  a 

STUDENTS  AND 
DRAFTSMEN'S 
LIBRARY    CLUB 

members   of  which  can  secure  the  books  at 
once  and  pay  for  them  in  small  monthly  pay- 
ments.      For  particulars   and   list    of    books 
offered,   address 

WILLIAM  T.  COMSTOCK 

PUBLISHER 

23  Warren  Street                                            NEW  YORK 

^^Caialogue  and  sample  copy  of  the  Archilecls 
and  Builder's  Magazine  sent  on  application 

^^ 
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ELECTRIC  MOTOR 

Polishingf  and  Grinding 

MACHINE 

For  Factories,  Jewelers,  Hotels  and  Restauranta 

Write  for  particulars.    Also  for  Bulletins  on  Motors,  Dynamos,  and  Spuciiil 
Electrical  Machinery. 

ROTH   BROS.  ^  CO..  Manfrs. 

27-29  S.  Clinton  St.,  Chicago 


are  the  standard  for  accuracy,  workmanship,  design  and 
finish.      Whether  you  use  tools  to  earn  your  daily  bread 

or  for  amusement  and  relaxation  from  a  different  vocation,   it  pays  to  use  GOOD  tools. 

You  can  get  a  better  quality  of  bread  and  a  good  deal  more  pleasure.      Use  Starrett  Tools. 

Send  for  Catalogue  No.  17G.     176  pages,  illustrated,  free 

THE  L.  3.  STARRETT  CO.        Atkol.  Mass,  U.  S.  A. 
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55=57  Market  Street,  CHICAGO 
40  Pearl  Street,  BUFFALO 


LEVIATHAN  BELTING 

H  How  did  I, first  come  to  try  it?  Why  one  day  I  came  across 
one  of  those  "booklets"  that  these  "Leviatharv  people"  are 
so  everlastingly  asking  you  to  "ask  for",  and  I  saw  in  it  a  testi- 
monial that  captured  me.  It  was  from  a  mining  engineer  whom  I 
knew  to  be  thoroughly  "down  to  date."  and  an  extra  keen,  close- 
fisted,  always-get-his-money's  worth  buyer.  What  he  said  cut  a 
whole  Iceberg  with  me,  and  a  few  weeks  later  I  ordered  a 
"Leviatharv"  to  try.  That's  how  I  was  innoculated.  Possibly 
that  same  booklet  might  "Leviatharvl^e"  you?  ; :  ; : 

MAIN   BELTING   COMPANY 

Sole  Manufacturers 
12th  AND  CARPENTER  STS.,  PHILADELPHIA 

130  Pearl  Street,  BOSTON 
309  Broadway  ,  NEW  YORK 
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Bromw  &  Sharpe  Mfg.  @. 
Providence,RI.,USA 


u 

I 

Tl 


B.8fS. 


TOOLS 


ARE  MADE  FOR  WORKMEN  WHO 
DEMAND 


QUALITY 


1000  VARIETIES 

SHOWN  IN  CATALOGUE  NO.  107 
IT  IS   MAILED    FREE  ANYWHERE 


§  C>I^v^Vi^i3I5L 
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SOLDER" 


^ 


Our  New  Booklet  (entitled^) 

will  mterest  YOU 

¥U*    you  do  any  kind  of  soldering  and  want  to  do  it  the 

1  r      easiest  way,  the   quickest  way,  the  cleanest  way, 

the  best  way,  the  safest  way — you  need  this  Booklet. 

w»p    tells   all  about  the  old  reliable  "ALLEN-Flux" 

I   I      — put  up  in  stick  form  for  electricians — ready  tu  use 

— put  up  in  powder  form  for  tinners — add  water 

— put    up    in   paste  form  for  Brass,   Copper,   Tin 

— put  up  in  liquid  form  for  commutator  builders. 

OFFICIALLY  APPROVED  by  National  Board  of  Electrical 

and  Fire  Underwriters.  Used  by  U.  S.  Government. 

Booklet  and  Sample  FREE-FDR  YOUR  DEALER'S  NAME 

"ALLEN-FIux"  Contains  no  Acid. 

LD     Al  I  CM  Pfl       Inp     isn  r„iuini.mA>.-.,    niu  if.o 
I    Dl    ALLCn    wUl|    lilUi     !)S  Wurnii  SI.,  NhtV  YOKK 


PATENTS 


Secured  promptly  and  with  special  regard 
to  the    legal   protection    of  the  invention. 

HAND  BOOK  FOR.   INVENTORS    AND    MANUFACTVRElRS    SENT    FKEE   UPON    REQUEST. 

Consultation  Free .    No  charge  for  opinion  as  to  the  patentability  and  Commercial  Value  of  Inventors '  Ideas . 
HIGHEST       REFERENCES       FROM        PROMINENT       MANUFACTURERS. 

SHEPHERD     6.     PARKER.    P  a^  t  e  i\  t    Lawyers 

Patents,  Caveats.  Trade  Marks,  Copyrights,  Reports  as  to  Validity 
and  Infrirvgement.    Patent  Sviits  Conducted  in  all  States. 

REFERENCES:  American  Water  Motor  Co.,  Blum  Shoe  Co.,  International  Fence  and  Fire  Proofing  Co.,  Winget 
Concrete  Machine  Co  ,  Century  Chemical  Co.,  By-Products  Co.,  Columbus  Pharmacal  Co.,  Richmond  Electric  Co.,  M.  C.  Lilly 
&Co.,  N  L.  Hayden  Mfg.  Co.,  Murray  Engineering  Co.,  Alab:ima  Brewing  Co.,  National  Leather  Tire  Co.,  Stewart  Window 
Shade  Co..    Berkshire  Specialty  Co.,  and  Morgan  Machine  and  Engineering  Co. 

"During  the  past  ten  years  Mr.  Shepherd,  of  Shepherd  &  Parker,  has  obtained  for  us  a  great  many  important  patents.  We 
have  no  hesitation  in  heartily  recommending  him  to  anyone  having  need  of  the  services  of  a  Patf"'  attorney.'' 

•  HALLWOOD  CASH  REGISTLR  CO. 

Mr   Parker  on  November  I,  1903,  resigned  his  position  as  an  examiner  in  the  U.  S.  Patent  Office  to  enter  this  firm. 
Address    144   DIETZ  BUILDING.  WASHINGTON,  D.  C. 
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Cabot's  Shin.icle  Stains 

I'oi"  Shin};k\s  ;ind  all   Kou^h  Woodwork 

Are      50')'  cheaper  than  paint 

Cost     50     less  to  apply 

Look  ioo>  handsomer  than  paint 

The  colors  are  softer  and  richer ;  nearer  to 
nature  than  paint,  and  "wood  treated  witli 
(."reosote  is  not  subject  to  liry-rol  or  otlier 
decay." —  Century  Dictionary. 

Siimploa  on  wooil  nnd  litlio-wiilcrcolor  chart  of 
Slninol  ]I()UH(<H  Honl  fr<>i'  on  r»Miuost. 

SAMUI-L  CAROT.  133  Milk  St..  Boston.  Mass. 

I  "(hiill,"   the  Wiirnust    sluiit  hinic  P"P<'''.  I 


What  Is  Daus'  Tip-Top? 


TO  PROVE  ^'''^  ^":: 

lip  Tc>i> 

i.-^tho  Ixst  ami  simplest  device 
for  ni:ikiiip  100 copies  from  i>on 
written  and  50  copies  from 
tyi>o\vritten  oritrinal.  we  will 
ship  complete  dujilicator,  cap 


size,  without  deposit  on  ten  (10)  days'  triaL 

Price $7.50  less  trade  discount  of       ((^c;  (\f\   t-^-i- 
33h  percenter vJpO.UU  ncL 

The  Felix  G.  L.  Daus  Duplicator  Co. 
Daus  Building,  111  John  Street,  New  York  City 


Philadelphia  Firm,  qualified  to  develop, 
manufacture  and  market  Patented  Articles, 
A\etal  Specialties,  Tools,  etc.,  desires  to 
correspond  with  persons  having:  something 
salable.  Address  MANUFACTURER,  care 
Technical  World,  3325  Armour  Ave.,  Chicago 


BRAZE  CAST  IRON 


Our  Cujtomerj  jay  of  ^ra~iron  : 

^''Sample  worked  fine,  send  me  an  outfit.' 


fl '  'Much  pleased 


wuh  Braziron."     flj'yVorks  all  right."     fl'Ali  you  claim. 
^''Satisfactory."    ^"Have  brazed  castings  up  to  3,000  lbs. 
weight  with  Braziron."  ^You  too  can  increase  your  busi- 
ness and  malce  money  with  Braziron.     flSend  10  two  cent 
stamps  for  trial  package  sufficient  for  a  number  of  jobs- 
The  A.  &  J.  MFG.  CO. ,  20  W.  Randolph  St. ,  Chicago,  111. 


REVERSIBLE 


tnene 


Collins  ^#f«/  Cuffs 


HAVE   YOU   WORfl   THEWI? 


Xot  "celluloid"  —  not]  "pnper  collars,"  but  made  of 
fine  cloth,  exactly  resemble  fashionable  lliipn  goods. 
Price  at  stores,  2.t  cents  for  bcx  of  ten  (2' '2  cents  each). 

NO     WASHING    OR     IRONING 

When  soiled,  discard.     By  mail,  10  collars  or  5 
pairs  of  cuffs,  for  30c.     Sample  collar  or  pair  of 
culls  for  6c.  In  U.  S.  stamps.    Give  size  and  style. 
REVERSIBLE  COLLAR  CO..  Dept.  W.,  BOSTON,  MASS. 


55  LOCAL  COMPANIES 

NOW     USING     THIS     MACHINE 

PAY    BIG    DIVIDENDS 

IT  CLEANS  houses  by  compressed  air  without  dust 
or  disturbance,  cleans  carpets,  curtains  or  furniture 
without  removing  from  the  room.  Much  cheaper  as 
well  as  more  convenient  than  the  old  way.  fl  If  you 
live  in  a  town  of  over  5,000,  form  a  company  and 
secure  the  exclusive  right  to  use  this  system.  Every  house- 
wife will  be  glad  to  jiatronize  you.  Every  church,  lodge, 
theater  or  club  is  an  immediate  and  permanent  customer. 
You  will  make  money  from  the  start,  and  have  practically 
a  monopoly  of  the  house  cleaning  business,  fl  This  is  not 
a  cheap  proposition,  but  affords  a  great  opportunity  for 
the  man  with  a  few  thousands  to  invest  in  a  business. 

Write  us  for  full  information. 
General  Compressed  Air  House  Cleaning  Company 
4435-37  Olive  Street       ::        ::        ::       ST.  LOUIS,  MO. 
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The  "UNIVERSAL"  Fountain  Draughting  Pen 


SAVE  TIME  AXD  LABOR!    Let  the  "UNIVERSAL"   prove  itself  to  you  for  ten  days.    Your  nionry  back,  and  welcome, 
if  for  any  possible  reason  you  would  rather  have  the  money  than   the  pen.    Write  tor  special  introductory  offer. 


SMITH  a  STOKES  CO., 


A   24-25   Germarv-Americarv 
Trust  Co.  Building 


Philadelphia,  Pa. 


ARCHITECTURAL 
DRAFTSMEN 


Young  men  desiring  to  fit  themselves  for  paying  positions 
as  Architectural  Draftsmen,  should  send  for  2()0-page  hand- 
book (FREE)  describing  our  Architectural  course,  and 
over  60  others,  including  Electrical,  Mechanical, 
Steam  and  Civil  Engineering,  iMechanical  Draw- 
ing, Structural  Drafting,  Telephony,  Textiles,  etc. 

-American  School  of  Correspondence,  Chicago  111. 


What  do  you  draw.^ 

Any  man  wno  draws  anything 
except  his  pay,  ought  to  draw  it 
with   Devoe  drawing   instruments. 

They're  good  to  work  with  be- 
cause they're  accurately  made;  and 
you'd  better  get  the  Devoe  cata- 
logue, because  it  shows  you  a 
large  variety. 

We  are  headquarters  for  such  things; 
the  prices   will   be   interesting.      ^ 

Devoe   &   Raynolds   Company 

176  Randolph  Street,  Chicago 

Fulton  and  William  Sts.,  New  York 
I  2  14.  Grand  Avenue,   Kansas  City 


(( 


f  > 


KOH-1  NOOR 

TRACING  CLOTH 

Is  Unequaled  in  Trans- 
parency, Erasing  Qualities, 
and  Freedom  from  Pin- 
holes ::      ::      ::      ::      ::      :: 

'^'Ask  your  Dealer  for  it 

Samples   and  Prices    on 
Application. 


L.  rSl  C.  HARDTMUTH 

M  aK.e  r  ^ 
49  Barclay  Street,       -         -       NEW  YORK 
12  Golden  Lane,         -         -         Londorv.  Eng. 


KEUFFEL  &  ESSER  CO. 

OF    NEW  YORK 

DRAWING    OR    SURVEYING    INSTRUMENTS 

We  want  to  send  you  FREE  one  of  our  HOC  page 
illustrated  catalogues  giving  full  description,  prices 
and  other  useful  information  of  our  Drawing  and 
Surveying  Instruments,  Paper,  Inks  and  High- 
Grade    Drawing    Material   of   every  description. 

"Bejt    Quality     and     L  o  bit  e  s  t     Trices 

Address  Nearest  Branch 

New  York 127  Fulton  Street 

CKicago,  .  Ill  C  Madisorv  Street 

San  Francisco,        .  303  Montgomery  Street 

St.  Louis,  ....       813  Locust  Street 
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lilL    ILLll.MLAL    ll'OKLD   MAGAZIXE 


I  SELL  PATENTS 

I'       .;  \\;>h  lu  luiy  ilirm  nil  any- 
thing or  have  one  lo  srll  wrilr  tin- 


CHARLES 

Mu  tu.il  Liti-   Bldt. 


S  COTT 

Butt.ilo,   N. 


SECVRED    OR.    FEE    KETUKNED 

Kkkk  opinion  ait  to  i>iitont«l>ility.     Son.l  for  (".uiilc 

U.«>k  mill  Whiit  To  Invi>nt.  fino.st  piililirntion  is- 

Bil*\i  for  fptM'.listril.iiti.in.      l\it<MiI.-i  M-cur<ti  l.v  us  adviTtist-,! 

'"•'■  EVANS.  WILKENS  <S.  CO. 

No.  600  F  Street.  N.  W.  W»sMngton.  D.  C. 

rWENTY-KlVE    YEARS    AC  FIVE    PRACTICE 

1  lU    >  111  I  lU  s  OK  Ol  III  KS" 

Caveats,  Trade  Marks, 
Copyrights  and  Designs 

Send  vour  busimss  iii:c.-t  to  Washington.     Saves  time  an,l  iii- 

suIes^ctler  servue.  Personal   Attontlorv   Guaranteed. 

PAMPHLET     ON     PATENTS     FREE 

E.  G    SIGGFRS,  Patent  Lawyer 

Suite  10  National  Union  Bldg.  WashinRton.  D.  C. 


^;  .  rl.l!.  ■     •■"uliklVl.    ON     1  Ml     I 

PATENTS 


ATENTS 

VnltiftWe  Book  on  Patents  FREE.     Tells  how  to 

s.-ouro  tliein  »t   low  co.-t.     H.'W  to  Sell  a  rutent,  and 

\\h\X  to  liiTcnt  forrrotlt.   (llvis  Meclmnical  Movements 

v:i!u;.l  !.■   to   Inventors.      K"ll  of  Monev-Makinir   I'atent 

,f   rin^it...!!.      NEW    BOOK   FREE  to  all  who  write. 

O'^l  ilU   A    l;l;o(  k.   riil.-nt  amt...  sis  K.  Mrrrl,  >.  W.,    Wi.lilnirt.in,  II.  ('. 

NEW  YORK  OFFICE,  290  Broadway,  New  York  City. 


PATENTS 


that  jx-iy.  KRFK  report  on  patentabll 
Ity.  Write  lor  special  otrerforobtain- 
Inp  patents,  trade-marks,  etc.  Best 
rerpren<-es.  Kstnhll...hed  2.t  vears,  IVM. 
>.  ilnoKF,  >V&«hinErloD,  I>.  C, 


price. \\r;te£orCa 


.    1  >i   T  s  Fr  r..    KhMHP  OVMIIHIK,  .1,  ,  lvii;i,rci.ton 
,T  TYI'K>VR1TEU  KflPOKll H.  202  LaSalle St.,  thieago 


170 


PAGE  ELECTRIC  BOOK 

■    r,.  h,r  ii.  Wf-  will  ;il,-^o  .'iend  ^  ..unu 
;  ■     1    1  plan  by  wlii.-ti  yi.iic.'in  s.riirfan: 
rti'Me  in  our  hig  cataloirue  No.  2ii  ahso 
utel}-  FKEE.     tniias  Aodrac  *  Sobs  to.,  73  W.  Water  St.,  JUliraukce,  Wis 


FREE 


piGr<OLErs 


Voltmeters 

Ammeters  and 

Volt  Ammeters 

Reliable,  Inexpen- 
sive. Our  three-in- 
one  volt-ammeter 
does  the  work  of 
three  instruments. 
Send   for   catalog. 


L.  M.  PIGNOLET 

82  Cortlandt  St. 
Ne'w  York 


BUCKEYE    ENGINE    Co. 

SALEM.    OHIO.    U.S.A. 


STEAM  ENGINE  BUILDERS 


CUT 
GEARS 

Valuable  catalog 
sent  free  to  any 
FIRM  upon  request. 

Foote  Bros. 

Gear® 
Machine  Co. 

24-30 

S.  Clinton  Street 

CHICAGO.  ILL. 


HAVE  YOU    SEEN 


Our  new  Bulletin  70  illustrat- 
ing our  interchangeable  parts 
for  making  A.  C.  or  D.  C.  Gen- 
erators, Motor-Dynamo,  Dyna- 
motor.  Alternating  Current 
Rectifier,  etc.?  If  not  we  will 
mail  it  on  application.  It  will 
interest  you  if  you  want  to  build 
vour  own  electric  machine. 


PARSELL     AND     WEED 


129-131  West  51st  St. 


NEW  YORK,  N.  Y. 


Jessop  Steel  Company 

Washington,  Pennsylvania 

MANUFACTURERS     OF 

Crucible  Sheet  Steel 

of  superior  quality,  for  Circular  Saw  Plates, 
Cross-cut,  and  all  long  Saws,  Billet  Web, 
and  all  short  Saws;  also  Rollers  of  Dead 
Soft  and  Three-Pass  Cold-Rolled  Sheets. 


Correspondence       Solicited 
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I.  H.  C.  Gas  or^Gasoline  Engines 

^  A  number  of  meritorious  features  characterize  I.  H.  C.  gasoline  engines,  and  we've  put  them  in  a 
booklet,  which  we  would  be  glad  to  send  you  if  you  ask  for  it.  Q  I.  H.  C.  gasoline  engines  are  not 
only  safe,  but  also  inexpensive  to  operate.  A  bright  ten 
old  boy  can  handle  an  I.  H.  C.  engine,  because  the  parts  ; 
few,  simple  and  easily  controlled  that  it  practically  runs 
^  Moreover,  I,  H.  C.  engines  do  not  require  an  engineer, 
is  no  danger  of  an  explosion,  and  the  operat- 
ing expenses  are  reduced  to  a  minimum. 
^  With  a  given  quantity  of  gasoline,  I.  H.  C. 
engines  will  generate  the  maximum  efficiency 
of  driving  power.  ^  I.  H.  C.  engines  are 
substantially  constructed,  have  few  working 
parts,  are  not  liable  to  get  out  of  order,  and 
will  remain  serviceable  for  many  years. 
^  The  diversity  of  purposes  for  which  these 
engines  can  be  used  makes  them  available  as 
power  producers  wherever  an  engine  of  the  same  rated  capacaty  is  required. 

Made  in  the  following  styles  and  sizes: 

Horizontal,  Stationary  and  Portable— 6,  8,  lo,  12  and  15  H.  P.     Vertical— 2,  3  and  5  H.  P. 

WRITE  US  FOR  ILLUSTRATED  CATALOGUE 

INTERNATIONAL   HARVESTER  COMPANY  OF  AMERICA 

7  R  Monroe  Street  (Incorporated)  Chicago,  U.  S   A. 


SLACK    AND    SCREENINGS 

are  as  good  as  high-priced  coal  if  you  use  the 

MARTIN    ANTI-FRICTION    ROCKING    GRATE 

THE  Grate  Bars  run  lengthwise  of  the  furnace,  are  only  VA  inches  wide  (including  teeth)  and  cannot  be  left  in  a  posi- 
tion to  catch  the  scraper  when  cleaning,  or  to  project  up  into  the  fu^l.  No  long  fingers  to  be  burned  off.  The  fireman 
cannot  leave  any  part  sticking  up  into  the  fire.  The  spaces  between  bars  always  remain  the  same  whether  shak- 
ing or  at  rest,  it  being  impossible  to  drop  clinkers  between  bars  and  clog  the  grate.  The  heavy  part  of  the  Grate 
Bar  is  bVz  inches  below  the  fire  line,  with  free  circulation  of  air  through  grates,  and  they  never  become  hot  enough  to 
warp.    Any  engineer  can  set  it  in  place,  no  cutting  or  changing  of  fire-box  being  necessary.    Can  burn  any  kind  of  coal. 

but  is  especially  adapted  for  the  slack  and 
screenings  of  soft  coal.  The  only  ANTI- 
FRICTION grate  made,  that  cannot  pinch, 
warp  or  clog,  or  whose  openings  can  be 
changed  to  suit  fine  or  coarse  fuel.  Send 
for  catalogue  telling  all  about  Martin  Grates. 


A  FEW  USERS  OF  MARTIN  CRATES 
TO  WHOM  WE  REFER 

Crane  Co., Chicago,  111. 

McCoriniok  Harvesting  Mach.  Co.,  Chicago,  III. 

American  Can  Co., Chicago,  III. 

Armour  &  Co.,  Elevators,  .    .    .     Chicago,  III. 

Atlas  Brewing  Co., Chicago,  111. 

Am.  Steel  &  Wire  Co.,  (22  boilers)  .  JoUet,  111. 
Rockford  City  Water  Works,  .  Rockford,  111. 
Danville  Water  Works,  ....  Danville,  111. 
American  Radiator  C^o.,  ...  ,  Litchfield,  111. 
Oshkosh  Elec.  Lt.  &  P.  Co.,  .  Oshkosh,  Wis. 
Kenosha  Gas  &  Elec.  Co.,     .    .      Kenosha,  Wis. 

Dodge  Mfg.  Co., Mlshawaka,  Ind. 

Kokomo  Steel  &  Wire  Co.,  .  .  Kokomo,  Ind. 
Hagar  Straw  Bd.  &  Paper  Co.,   .  Cedarville,  O. 

H.  B.  Camp  Co., Greentown,  O. 

Athens  Brick  Co., Athens,  O. 

Iowa  State  College, Ames,  la 

P.  M.  R.  R.  Shops,  .  .  .  Grand  Rapids,  Mich. 
Alabama  Steel  &  Wire  Co.,  .  Birmingham.  Ala. 
City  Power  I'lant, Falls  City,  Neb. 


MARTIN  GRATE  COMPANY,  =™  "c^^^^i^Sr.S'*"^ 
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DESMOND  DIAMO-CARBO  EMERY  WHEEL  DRESSER.    n.r.::r*r':!^"^''.riT.Vr.:V. 


0- 


81t  down  unit  onicr  one  NOW.  «rmllnir  uii  the  prlrf  mi  nliovr,  try  tt  i:>  iln\ 

»>  111  rrfuiKl  (In-  111.. 11.  %    «  itli  .lit  .iu.'-t!..n  ni,.l  ir  «IM  K 


<Uj. 
>».   I.       N    iBfkn  laa(r        .         .         .        fa.OU 

ho.  a.    10      "       "        ...        a.&o 
^o.  &.    la      ••       ••        ,      .  4,410 

.  Ih..  i>ln<-..  of  «hf.  i.i|H-m.lv,.  Mmk  <ll..iii..ii.l.  A  toot  r..„„, 
nli>  .  for  tli<>  |>iii|>oni.  of  tiuiiii;  mill  Kliii|ilinf  i'Iihtv  wIu'.'Ih. 
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THE   DESMOND  STEPHAN   MFC.  CO.,  URBANA,  OHIO 


POST'S 

EXTRA   WATERPROOF 

Drawing  Inks 

Are  of  Superior  Qualit\ Flow 

FreeK Are  Dense  Black.  C,  If 

your  Dealer  can't  supply  you  send 
us  20  cents  for  full  size  bottle 
mentioning  The  Technical  World 
.Magazine.      ::     ::     ::     ::     ::     :: 

THE  FREDERICK  POST  CO. 

Sole  Manufacturers 

DRAWING    MATERIALS 

Hamlin  t--  Avondale  Aves..  CHICAGO 


INVENTORS 


41,  \\  <•  in.inuf.irturi'  Mi-:tai.  SrHciAi.riH.s 
of  all  kiiuis,  to  order;  largest  equip- 
ment ;  lowest  prices.  Send  sample 
or  model  for  low  estimate  and  best 
exjxirt   advice     ....     FREE 

THE    EAGLE   TOOL    CO. 


Dept.    F 


CINCINNATI,    OHIO 


Catalogues  free  on  ELEVATING— DRILLINtf—UKUbH- 
ING~MINING— CON  VEYING . 

THE   JEFFREY   MFG.   COMPANY 

COLUMBUS,    OHIO,    U.   S.   A. 


JEFFREY     'CENTURA 
RUBBER  BELT  CONVEYER 


DON'T  BUY  GASOLINE  ENGINES 

Until  you  investigate    'THE  MASTER  WORKMAN" 

a  two-cylinder  gasoline  engine  superior  to  all  one-cylinder  engines;  revolutionizing  gas  power.  Costs  Less  to 
Buy  and  Less  to  Run.  Quickly,  easily  started.  No  vibration.  Can  be  mounted  on  any  wagon  at  small  cost 
— portable,  stationary  or  traction.  Mention  this  paper.  Send  for  Catalogue.    This  is  our  Fifty-second  Year. 
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LUNKENHEIMER 


::      ::    1906    ::     :: 
CATALOG  FREE! 


DESCRIBES  AND  ILLUSTRATES  A  MOST  COMPLETE 
LINE  OF  HIGH-GRADE  ENGINEERING  APPLLA.NCES. 

ENGINEERS  CANNOT  AFFORD  TO  BE^WITHOUT  A  COPY 


CONTENTS 

A  complete  line  of 
Valves  including 

GLOBE 

ANGLE 

CROSS 

WEDGE  DISC 

GATE 

LEVER 

THROTTLE 

TUYURE 

NON  RETURN 

BLOW-OFF 

POP  SAFETY 

GENERATOR 

RELIEF 

NEEDLE 

RADUTOR 

BUTTERFLY 

HOSEGATE 

SWING  CHECK 

HORIZONTAL  AND 

VERTICAL  CHECK 
BALL  CHECK 
AND  NUMEROUS 

OTHER  VALVES 


Complete  Dimension  Ta- 
bles of  Standard  Articles 
Which    we    Manufacture. 


CONTENTS 

OIL  CUPS 

GREASE  CUPS 

HYDROSTATIC  AND 
MECHANICAL 
LUBRICATORS 

BOILER  OIL 
FEinERS 

OILING  DEVICES 

CROSS  IHEAD  PIN 

OILERS 

WATER  COLUMNS 

WATER  GAUGES 

STEAM  GAUGES 

GAUGE  COCKS 

INJECTORS 

EJECTORS 

STOP  COCKS 

HAND  OIL  PUMPS 

WHISTLES 

ELBOWS 

UNIONS 

COUPLINGS 

COCKS 

FITTINGS 

FLANGES 

TEES,  ETC. 


Valuable   Information,    '^ 
Tables,    Etc. 


FILL   IN,  CLIP   OFF  THE  CORNER  OF  THIS  PAGE,  SEND  TO  jUS  AND  WE  WILL     / 
MAIL  YOU  A  COPY  ()F  OUR  HANDSOMELY  BOUND  1906  CATALOG  : :  -      X 


THE  LUNKENHEIMER  COMPANY 

LARGEST  MANUFACTURERS  OF  HIGH-GRADE  ENGINEERING 
SPECIALTIES  IN  THE  WORLD. 


GENERAL    OFFICES    AND    WORKS; 

CINCINNATI,   OHIO,    U.  S.  A. 

"Branchej: 


NEW  YORK,  26  Cortlandt  St. 

LONDON,  S.  E. ,    35  Great  Dover  St. 
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THE   TECHNICAL   WORLD  MAGAZINE 


PRACTICAL 
LESSONS 

ELFf:TPIfTfTY 


A  300  page  book 


ON 


Electricity 


for 


Express 
prepaid 


Si.  ;r^  frtm  it 

ARnow  WSriTufcT-TECHNOLOCY 
CHiCAUO.  [LI.. 


Over    100    diagrams,    sections,    tables, 
formulae    and    lull -page    illustrations. 


EVERY  reader  of  The  Technical  World  Maga- 
zine should  possess  a  copy  of  this  book.  The 
treatise  on  Storage  Batteries,  by  Prof.  F.  B. 
Crocker,  is,  alone,  worth  more  than  the  cost.  The 
book  is  made  up  of  four  representative  instruction 
papers  in  our  Electrical  Engineering  course  in  a 
handsome  buckram  cover  under  the  title  of 

Practical  Lessons 
in  Electricity 

making  a  book  of  300  pages,  8x10  inches  in  size,  handsomely  bound  in  red  art  buck- 
ram For  the  purpose  of  advertising  our  courses  we  will,  until  March  1st,  send 
one  copy  for  one  dollar  to  every  reader  of  The  Technical  World  Magazine  sending  us  the  names 
of  three  persons  whom  he  knows  to  be  interested  in  our  Electrical  courses.  Honey  refunded  if 
not  satisfactory.  C.  The  book  is  easily  worth  $2.00,  and  we  make  this  liberal  offer  because  we 
know  that  an  inspection  of  some  of  our  bound  text-books  will  be  convincing  evidence  of  the  prac- 
tical value  of  our  instruction. 

PARTIAL  LIST  OF  CONTENTS : 

STORAGE  BATTERIES,  by  Prof.  F.  B.  Crocker,  Columbia  University  (prepared  especially  for  home  study): 
Types;  General  Principles;  Chemical  Action;  Data  Sheets;  Edison  Storage  Battery;  Management;  Electrolyte; 
Cadmium  Test:  Charging;  Efficiency;  Troubles  and  Remedies;  Testing;  Portable  Batteries  tor  Automobiles  and 
Boats;  House  Wiring,  etc. 

ELECTRIC  WIRING,  by  H.  C.  Cushing,  Jr.,  (author  of 
"Standard  Wiring ') ;  Dynamo  Installation:  The  Switch 
Board;  Lightning  Arresters;  Motor  Installation;  Tables, 
Transformers.  Three-Wire  System ;  Poles  and  Pole  Set- 
ting; Inside  Wiring,  Arc  Light  Wiring;  Conduit  Work; 
Fixture  Wiring;  Cut-outs;  Switches;  Distribution  of  Light; 
Arc  and  Incandescent  Systems;   Fuses;  Inspection;  etc. 

ELECTRIC  BELL  WIRING,  by  H.  C.  Trow,  S.  B. 

Methods  of  Wiring,  Joints.  Batteries,  Dry  Batteries,  Bells, 
Circuits,  Annunciators,  Burglar  Alarms,  Fire  Alarms,  etc. 

ELECTRIC  CURRENT,  by  L.  K.  Sager,  S.  B.  Volt; 
Ampere:  Ohm;  Resistance;  Conductivity;  Tables;  Cir- 
cuits; Grouping  of  Cells;  Quantity;  Energy:  Power; 
Coulomb:  Joule;  Watt,  etc. 

ELEMENTS  OF  ELECTRICITY,  by  L.  K.  Sager,  S. 
B.  Magnets;  Experiments  with  Magnets:  Magnetizing 
Steel;  Conductors  and  Insulation;  Electric  .Machine; 
Leyden  Jar;  Voltaic  Cell;  Types  of  Cells;  Electromag- 
nets: Induction  Coil;  Electrolysis;  Electrotyping  and 
Electroplating:  The  Telephone,  The  Telegraph,  Sounder, 
Alphabet;  Key;  Battery,  Relay,  etc. 


American  School  of  Correspondence 

Chicago.  111. 


^^^^  COUPON-Cut  out  and  mail  today  ■^■^" 

American!  School  of  Correspondence, 

Chicago,  111. 

Inclosed  please  find  Si. 00,  for  which  please  send  me 
(express  prepaid)  one  copy  Practical  Lessons  in  Elec- 
tricity. Money  to  be  refunded  if  not  satisfactory.  The 
following  are  names  of  three  friends  interested  in  your 
Electrical  courses: 


Name 


Address 


Na»ie 


Address 


Name 


Address 


(Signed)  Name. 
Address 
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Practical  Electricity 

THE  BOOK  OF  MERIT 

Its  arrangements;  its  questions  and  answers;  its  dictionary;  makes  the  study  of  the  subject  a  pleasure 


There  are  XX  chap- 
ters or  giibjects  carry- 
ing you  from  the  funda- 
mental principles  of 
electricity  on  through 
the  various  branches  to 
a  point  where  the  care- 
ful  student  compre- 
hends the  complete  de- 
signing, care  and  opera- 
tion of  a  dynamo  or  a 
motor.  Each  subjectis 
carefully  written  and  to 
the  point.  After  a  stu- 
dent studies  a  subject, 
he  is  questioned  on  that 
subject  in  such  a  man- 
ner as  to  bring  clearly 
to  his  mind  the  points 
he  needs  to  know  re- 
garding same.  A  DIC- 
TIONARY in  back  of 
book  will  enable  him  to 
learn  the  meaning  of 
any  electrical  word, 
term  or  phrase  used  in 
this  book  as  well  as 
hundreds  of  others  in 
common  use.  All  re- 
quired tables  necessary 
in  the  study  are  in  it. 


■  ■ : -PR/vcTiGAU 
EilEiiRlClTY' 

.    ../,  ■   "^      /p'ut.lif.HED  BY  /-.  ■'; 

CUIVEt AflC  ■  A R  ivi  AT U  RE  WOBKS^ 


Price    $2.00 
per  copy 

This  book  will  help 
you  in  the  study  of  elec- 
tricity as  no  other  book 
ever  has. 

The  offer  we  make  of 
refunding  money  if 
book  is  not  satisfactory 
upon  examination  is  AN 
UNUSUAL  ONE  in 
connection  with  the  sale 
of  a  book.  But  we  have 
no  fear  of  its  return. 
Your  decision  will  be 
what  thousands  of 
others'  have  been. 
Money  would  not  buy  it 
ifit  could  not  be  dupli- 
cated. We  could  print 
testimonials  by  the 
hundreds.  It  is  the 
best  to  order  and  be 
your  own  judge  of  its 
merits. 

We  are  now  selling 
the  fourth  edition.  No 
other  electrical  book 
has  ever  had  so  great 
a  circulation. 


Read  What  Our  Engineering  Department 
=^HAS  TO  OFFER  = 


AGENTS 

We  Manufacture 

Dynamos    and   Motors    like 

cut  from  8  to  150  lights 

and  y>  to  10  H.  P. 

Write  for  our  catalogue  and  pro- 
position in  reference  to  how  to 
sell,  and  commission  we  pay. 

Our  proposition  is  an  ideal  one 
for  any  man  who  is  connected  with 
a  power  plant  or  central  station; 
the  people  to  whom  you  furnish 
power  will,  in  most  cases,  favor 
you  if  yoa  but  tell  them  you  are 
agent  for  a  good  machine. 


Cleveland 
Armature  WorRs 

Cleveland,  0. 


DESIGNING 

We  will  design  and  furnish  Wind- 
ing Specifications  for  anything 
electrical. 

If  you  desJ  e  to  manufacture  a 
line  of  Dynamos  or  Motors,  we 
will  sell  you  working  Blue  Prints 
and  Winding  Specifications  for 
making  machines  like  cut.  One 
frame  does  for  8  Machines,  3  Dy- 
namos and  6  Motors,  this  we  call 
a  set.  We  will  sell  you  Blue  Prints 
and  Winding  Specifications  for  a 
set  for  $50.00,  thus  enabling  you  to 
manufacture  your  own  machines. 
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Mullins  Steel  Boats 


Motor   Boats.    Kkw   Boats, 
Uunting  and  FisbinR  Boats 


rv  K*t  l»  Bii»rsntrr.l 

r  I  l-y  nv  riM"rn.   1 ' 


[  TK«  IV.  H.  MullJgfcB  Compatiy.  330  Frnnklin  St.,  Sal« 


ANGLE  BENDERS 

Wo  ni:ik<>  hund-imwor-lHTiiliTS 
for  forminjf  nnt;l>-3  in  stock 
1  inch  thick  anil  utnlor.  Light 
Bttx-k  can  l>o  In-nt  cold. 

WALLACE  SUPPLY  COMPANY 

903    GardorA   City   Block,  CHICAOO,   ILL, 


OHio 

—J/ 


SECOND-HAND 
MOTORS  oyAZ^os 

We  carry  a  stock  of  700  Machines. 

All  finished  like  new  and  fully  Ruaran- 
itcd.  Low  prices  and  immediate  delivery. 
Guarantee  Electric  Co.,  Chicago 


The    greatest  technical  journal 
in  the  world  is  the 

ELECTRICAL 
WORLD 


It    c o-iJ er^   the    e  ni tr e 
electrical       field 

We  can  supply  vou  with  any 
engineering  book  published. 
Ask  for  subscription  oifers, 
and   book   catalo2;ues. 


McGRAW  PUBLISHING  CO. 

No.   114  Liberty  Street,    NEW  YORK 


FREE! 


IT^^s^ 


An  Engineering  Treatise 

Well  Worth  Having 


"LTeretofore  there  have  been 
many  unknown  quantities 
in   dealing  with   problems  of 
friction  transmission,  «o  essen- 
tial in  all  modern  machinery. 
This  book  contains  information 
and  tables  that  help  to  correctly 
solve  these   problems.     It  was 
prepared  with  accurate  care  by 
;     a  number  of  very  able  engin- 
'-      eers  and  is  copyrighted. 

If  your  business  or  work  is  such  as  to 
require  this  help,  uc  shall  send  you  the 
book  without  cost.  A  postal  card  tolling 
your  occupation  will  bring  it    Address 

The  Rockwood  Mfg.  Co. 

1903  English  Ave.  Indianipoiis,  U.  S.  A. 


CRANEWELD  PIPE  JOINTS 


These  joints  are  made  by  welding  wrought  steel  flanges  to  pipe  by  special 

machinery.    This  process  makes  a  joint  of  one  homogeneous  mass,  and 

consequently  there  is  no  possibility  of  a  leak  between  the  flange  and  pipe. 

Advance  Treatise,  No.  7  FJ,  Flanged  Pipe  Joints,  sent  upon  request. 

Wrt'le _for  Complete  "PocKet  Caialogae 


No.  295  E 


New  York 
Philadelphia 
Baltimore 
Cincinnati 
St.  Louis 
Kansas  City 
Sioux  City 
St.  Paul 
Duluth 
Omaha 


CRANE  CO. 

CHICAGO 

ESTABLISHED  1855 


Minneapolis 

Salt  Lake  City 

Los  Antreles 

San  Francisco 

Portland,  Ore. 

Birmingham 

Seattle 

Spokane 

Memphis 

Dallas 
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HAIR 

Guarantee  Backed  by  the  Bank 

THE  EVANS  VACUUM  CAP  Is  simply  a  mechanical  means 
of  obtaining  a  free  and  normal  circulation  of  blood  in  the  scalp, 
and  the  blood  contains  the  only  properties  that  can  maintain  life 
In  the  hair  and  induce  It  to  grow. 
,  If  the  Evans  Vacuum  Cap  gives  the  scalp  a  healthy  glow  and 

produces  a  pleasant,  tingling  sensation,  then  the  normal  condition 
of  the  scalp  can  be  restored,  and  ?  three  or  four  minutes  use  of  the  Cap  each  day  thereafter  will,  within  a  reasonable  time, 
develop  a  natural  and  permanent  growth  of  hair.     If,  however,  the  scalp  remains  white  and  lifeless  after  the  Cap  is  removrd, 
then  the  case  would  be  a  hopeless  one  regardless  of  all  the  infallible  hair  restorers  advertised.    The  Vacuimi  method  is  what 
might  be  described  as  a  vigorous  massage  without  the  rubbing,  and  there  are  no  drugs  or  irritants  employed. 


RESULTS 


"When  I  buy  a  thing  and  get  my 
money's  worth  I  don't  hesitate  to  say  so. 
I  purchased  from  you,  five  months  ago, 
an  Evans  Vacuum  Cap,  and  it  has  given 
me  the  very  best  of  satisfaction  and  has 
accomplisued  all  you  claimed  and  more. 
My  case  was  obstinate  at  first,  but  by 
persistent  effort  in  the  use  of  the  Cap 
I  am  fully  satisfied  with  results.  To  my 
mind  it  is  the  only  rational  manner  of 
treating  the  scalp  to  put  it  into  a  thor- 
oughly healthy  condition  and  I  have 
made  quite  a  study  of  the  matter.  You 
are  quite  at  liberty  to  refer  any  pros- 
pective customers  in  this  section  to  me, 
either  personally  or  by  letter,  but  I  do 
not  wish  this  letter  used  as  a  published 
testimonial." 


"I  have  just  received  the  chair  clamp 
and  letter  of  advice,  for  which  accept 
my  thanks.  Will  state  that  I  have  now 
been  using  the  Cap  for  a  little  more 
than  a  month  and  am  convinced  that  it 
is  indeed  a  blessing  to  a  man  who  really 
values  his  hair.  I  paid  $50.00  to  a  New 
York  Specialist  whose  treatment  failed 
to  stop  my  hair  from  falling  out,  and 
which  your  apparatus  has  accomplished 
in  a  reasonably  short  time.  The  price 
you  charge  for  the  Cap  Is  out  of  propor- 
tion to  the  benefits  received  and  in  fact 
I  look  upon  it  more  as  a  gift  than  a 
purchase." 


"I  would  like  to  report  my  progress 
with  your  Cap  and  will  say  that  it  has 
loosened  up  my  scalp  very  much,  but  I 
find  that  my  hair  still  falls  some  and 
wish  to  ask  for  f  urth<'r  advice.  The  Cap 
has  started  a  new  growth  of  hair,  but  I 
find  that  the  new  hair  comes  out  after 
growing  from  one  to  two  inches  in 
length.  I  enclose  a  few  hairs  and  you 
will  please  notice  that  thoy  are  a  new 
growth.  Is  it  that  the  follicles  will  pro- 
duce two  fir  three  yrowihs  before  they 
become  healthy?  Now  I  suppose  that 
your  treatment  will  take  some  time  to 
get  the  hair  in  a  healthy  condition,  as 
my  scalp  has  been  so  tight  for  some 
years.  Would  like  to  hear  from  you  on 
the  subject." 


"After  thirty  days'  use  of  your  Vacuum 
Cap  the  fuzz  on  my  head  has  started  to 
grow.  I  had  been  losing  my  hair  for 
over  twelve  years  and  my  scalp  was  very 
tight,  but  now  it  is  quite  loo  and  I 
can  move  It  back  and  forth.  Is  there  any 
way  to  keep  the  Cap  from  coming  down 
In  front?  That  Is  the  only  thing  that 
bothers  me.  I  have  written  to  the  Jeffer- 
son Bank  instructing  them  to  give  you 
my  deposit.  There  has  been  a  few  gen- 
tlemen here  watching  the  trial  of  the  Cap 
and  I  think  you  will  now  receive  more 
orders  from  this  place." 


"I  believe  that  any  man  whose  blood 
is  in  good  condition  can  cultivate  a 
healthy  and  complete  growth  of  hair.  I 
had  been  losing  my  hair  for  about  ten 
years  and  there  was  a  bare  space  about 
three  Inches  wide  extending  from  front 
to  the  back  part  of  my  head.  I  saw  the 
advertisement  of  the  Evans  Vacuum  Cap 
in  Munsey  s  Magazine  some  time  ago 
and  the  logic  of  the  argument  appealed 
to  me.  I  cut  the  advertisement  out  and 
carried  It  in  my  pocket  knowing  that  I 
would  be  in  Saint  Louis  at  the  World's 
Fair  in  charge  of  my  Automobile  Spring 
Exhibit,  wuich  was  recently  awarded 
a  gold  medal.  I  have  now  used  the  Cap 
for  a  little  over  three  months  and  my 
Ijhotograph  herewith  will  show  you  the 
results  I  have  obtained.  I  mailed  this 
photograph  home  to  my  wife  in  Boston, 
and  her  surprise  at  noting  the  growih 
of  hair  on  my  head  will  perhaps  be  ap- 
preciated by  quoting  from  her  letter: — 
'Your  picture  came  in  this  morning,  but 
how  strange  it  seems.  Are  you  wearing 
a  wig  or  has  the  Cap  really  made  your 
hair  grow  again?'  Although  I  appre- 
ciate the  honor  of  getting  the  gold 
medal  on  my  own  invention,  yet  I  am 
frank  to  say  that  I  have  derived  more 
satisfaction  from  having  my  hair  restored 
than  receiving  the  medal.  My  success 
with  the  Cap  has  been  so  pronounced 
that  it  has  led  to  quite  a  number  of  sales 
among  others  who  were  watching  my 
Ijro^ress." 


"I  have  been  using  your  Vacuum  Cap 
for  eight  ^eeks,  and  am  pleased  wlih 
the  results.  I  hereby  authorize  the  Jef- 
erson  Bank,  of  St.  Louis,  to  pay  you 
the  amount  deposited  with  them  for 
the  Cap  sent  me.  Although  there  was 
no  bald  spot,  the  hair  on  the  top  of 
my  head  was  quite  thin  and  has  been 
steadily  growing  thinner  for  several 
years.  This  condition  was  evidently  due 
to  filling  nourishment  of  the  scalp, 
as  the  scalp  was  otherwise  perfectly 
healthy.  I  now  have  a  new  growih 
of  hair  averaging  about  one  Inch  in 
length  over  the  thin  area,  and  if  the 
improvement  continues  as  I  expect  it 
to,  you  will  doubtless  receive  other 
orders  from  my  acquaintances  here  in 
Oakland." 


"The  new  Cap  that  you  sent  me  arrived 
safely,  and  while  I  have  only  had  about 
ten  days'  use  of  it,  yet  my  friends  already 
have  noticed  an  improvement  In  the  ap- 
pearance of  my  hair  and  I  am  glad  you 
exchanged  the  Cai)  as  I  believe  it  is  going 
to  give  excellent  satisfaction.  There  is 
one  question  I  would  like  to  ask— is  there 
any  part  of  the  pump  which  requires  oil- 
ing? Your  explanation  of  delay  is  entirely 
satisfactory.  It  may  be  that  my  haste  in 
the  matter  was  somewhat  undignified, 
but  you  doubtless  know  that  a  man  who 
is  losing  his  hair  and  losing  it  fast,  some- 
times gets  Lervous  over  the  fact." 


"I  purchased  one  of  your  Caps  a  few 
months  ago  and  am  pleased  with  results 
I  am  getting.  I  perspire  freely  and  this 
seems  to  have  the  effect  of  rotting  the 
rubber  band.  Can  you  send  me  a  new  one 
by  mail?  My  hair  had  been  falling  out 
for  over  fifteen  years,  during  which  time 
I  have  tried  practically  every  supposed 
remedy  with  absolutely  no  result  (nxcept 
injurious),  but  thanks  to  your  Cap,  the 
fuzz  on  my  head  h  is  developed  into 
hair." 


The  names  and  addresses  oi  the  writers  of  the  above  letters  are  omitted,  and  very  properly  so,  but  we  have  no  objections 
to  sending  copies  of  the  originals,  together  with  the  names  and  addresses,  to  any  one  interested,  for  private  use.  It  will  be 
understood  by  every  reader  that  many  of  those  who  have  used  the  Evans  Vacuum  Cap  with  the  very  best  results  are  persons 
of  prominence  and  position  and  standing,  who  could  not,  under  any  circumstances,  permit  their  names  and  photographs  to 
appear  publicly  in  connection  with  any  such  personal  announcement.  They  have  no  objection  however,  to  our  using  them 
by  correspondence. 

The  Evans  Vacuum  Cap  is  furnished  on  trial  and  under  guarantee  Issued  by  the  Jefferson  Bank,  of  Saint  Louis,  and  any 
bank  or  banker  will  testify  as  to  the  validity  of  this  guarantee.  We  have  no  agents,  and  no  one  Is  authorized  to  sell,  offer  for 
sale  or  receive  tiioney  for  the  Evans  Vacuum  Cap— all  orders  come  through  the  Jefferson  Bank.  Let  us  send  you  a  book  which 
explains  the  possibilities  of  the  Invention,  and  also  evidence  of  the  results  it  has  achieved.  'This  book  is  sent  free  on  request 
and  we  prepay  ijostage  in  full. 

EVANS    VACUUM    CAP    CO.,  257    Fullerton    Building,    SAINT    LOUIS,    U.  S.   A. 
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A  Winter 
Trip  Abroad 


In  60  Hours 


''The  Only  Way'' 

CUBA 

Beyond  the    Snow  Line 

l^iiul  of  |><M  iK'tiinl   Miiiiiiior  nnd 
••  luwirl.'Us    rf>t." 

THE    HAVANA    LIMITED 

Via   rrilv-.i»f>>  '^    Alton.    Mi'lMIc  A  Olil.i   Kodto. 

vi'-<if  rluli.  lll«i-niv.  luitli  moin 

!i<<l<  car^,  (liiiliit;  i'ltr,  l*tilliiwin 

II  niul   I'lilliiiaii   iMiiiiuirtiiient 

.............  «Uh  mill  luirlor  and  oIimmvu- 

li.ii  plrttivi  III.     lA'avc-   l'lilc«Ko  evory  Kii- 

>lnv  at  .1  r.M.  over  tlu<  <'hU-nK«  ^  Alton,  niul 

SI   I.   ui-  :,t  9  tor.  «.i>voi-  tlit>  Molillo.tOhIo, 

_■  pa-i.^i-niTpn*  nt  .t  I'.M.  SatunlBy 

'.  •oks  111  Mol>llf  toihe  niiii;iilll- 

n>\v,     iH"oaii-Kolii(r     i-toiiinor, 

•     iVP."     of    till'    MiiiiMm    l.liio, 

:i:ulii-i  llavnnn  at  s^lllrt^e  MoMilny 

iMU-onlv  *0  lioiir^i  out  rn>m  ("iiloajro. 

i-te>t  tliiii-  via  tlu'  l>f>t  rout*,  with  lUl 

iiiu-Hi:iU>il  service  all  the  way  thruiiKh. 


Kountl  Trip  RAt«s  liu-lmie  herths  and  inenlx 
on  ste.inier.  Havana  I.lniltod  i-ervloe  l>e(rln.-< 
Jan.  h.  lint  travel  will  be  heavy  and  reserva- 
Ooiis  >honlil  be  arrantred  for  now. 

Kor  full  jvirtlcnlars  addre^'s, 

GEO.  J.  CHARLTON, 
G.  P.  A.  Chicago  &  Alton   Railway, 

Chic.ieo. 


0" 


rnmrn 
mEmm 


>;*; 


N&CKSCEin 

ROUTE 


1 


SOUTHERN  RY.     -^y 
Chicago  it  Florida  Special 

Id  Service  Jin.  8, 1906 
«oUa  Pullman  Train  from  CJnctnnatl 

Thruueb  Pollman  Serilce  from      ^ 

Chicago,'  Cleveland,    Detroit. 

Toledo,  St.  Louis.  Louisville  to 

JacKsonville  and  St.  Augustme. 

FLORIDA  LIMITED. 

Thron:h  falluiaa  Service  fruin  CHIC.Vt. ). 

Solid  train  Clnclnnntl  to  Jack- 
souvUle  and  St.  AugusUne-i 

Pullman  Sle^pins  Car.  Day 
Coaches,  Obscnation  ana 
Dining  Car. 

Double  Service  to  NewOrleans 
Tlirongh  Pnllman  Service 
between  Cincinnati,  Atlanta, 
IshevillP.  Savannah.  Oiarleston 
Birmingliam  aud  Shreveport. 
Write  for  Rates  and 

BookJet  , .; 

W.  CRinearson,  G.P.A.  /yy 
W.  A.  Garrett,  (ien'IBsr.        A 
Cincinnati.  O.  j; 


INDUSTRIES 

OFF  E  R.  E  D 
LOCATIONS 


With  s.itisfacttiry  inducements, 
{;i\iirahle  fri-JKlit  lates,  ^dmi  lalmr 
coiuiitinns,  lu-alllilul  cuimiiunities, 
mi  the  lines  vi 


THE  ILLINOIS  CENTRAL  RAILROAD 

—     \M>     llll-. 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 


For    full    inforniation    and    descriptive 
pamphlet,  address 

J.  C.  CLAIR., 

Industrial  Commissioner, 

1  Park  Row.  Chicago,  ill. 


MAGNIFICENT 
WATER  POWER 

r      O      P^  jr      A.       L      B 

which  will  develop  ten  thousand 
horse-power  With  this  is  included 
200  acres  at  dam  site  and  300  acres 
at  power  site.  The  property  should 
be  developed  in  connection  with 
the  generation  of  electricity  for 
power,  as  we  have  application  from 
numerous  industries  for  site  when 
developments  are  assured.  There 
are  also  a  number  of  towns  within 
a  radius  of  thirty  miles  ready  to 
contract  for  both  light  and  power. 

PAPER  AND  PULP  MILL 

One  hundred  million  cords  of  pulp 
wood  are  tributary,  extending  up 
the  river  for  a  distance  of  thirty 
miles,  and  commanding  as  well  a 
territory  of  several  hundred  miles 
connected  by  rail.  For  engineer's 
report  and  detailed  data  address, 

J.  W.  WHITE,  General  Industrial  Agent 

Portsmouth,  Virginia. 
SEABOARD    AIR.    LINE    RAILWAY 
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Cyclopedia 
q/ Drawing 


A  new  enlarged  edition,  constituting  a  complete  en- 
cyclopedia of  information  on  Drawing,  has  just 
been  issued  for  the  library,  the  shop,  drafting  room; 
teacher,  student  and  all  others  interested  in  this  fasci- 
nating subject. 

The  set  is  published  in  two  handsome  volumes,  bound  in  J^  red 
morocco.  It  contains  over  1200  pages  (8x10  inches),  completely 
indexed  and  beautifully  illustrated  with  1500  illustrations, line  draw- 
ings, half  tone  engravings,  full  page  plates,    tables,    etc. 


Both  volumes  sent 


FREE 


for  examination 


No  more  comprehensive  treatise  on  drawing  has  ever  been  pub- 
lished than  this  new  enlarged  edition  of  the  Cyclopedia.  Twenty- 
five  dollars  would  not  buy  separate  volumes  covering  the  subjects. 
The  chief  object  in  offering  the  books  at  a  reduced  price  is  to  show 
the  character  of  our  instruction  in  drawing  and  to  interest  the  public  in  the  work  of  our  school. 


Size  8x10  inches 


R.  FRITSCH.  Ne'w  Orleans.  La.,  says:  "I  cannot  say  half  enough  in  praise 
of  the  'Cyclopedia  of  Drawing.'  I  was  greatly  surprised  to  receive  such  fine 
books,  containing  so  much  valuable  information,  at  so  low  a  price." 

SPECIAL    OFFER 

To  Readers  of  The  Technical  World 


BOTH  VOLUMES  sent  free  on  approval  (express  prepaid).    Keep  them  five  days.    If  satis- 
factory send  $1.00  and  $1.00  per  month  for  six  months  thereafter.    Otherwise  notify  us 
and  we  will  transfer  them  absolutely  free.     [Cash  with  order  $6.50.     Money  refunded 
if  not  satisfactory.] 


LIST  OF  AUTHORS  AND  SUBJECTS 


./ 


/ 


Prop.  H.  E.  Everett,  University  of  Pennsylvania        ....     Freehand  Drawing 
Prop.  E.  Kenison,  Massachusetts  Institute  of  Technology  .       Mechanical  Drawing         ^ 

Prof.  H.  W.  Gardner.        "  "  "  .        .    Shades  and  Shadows         ^y' 

Prop.  D.  A.  Gregg.  "  "  "  Rendering  in  Pen  and  Ink         ^V      •. 

Prop,  W.  H.  Lawrence,    "  "  "  Perspective  Drawing        ,'>'     J^ 

Frank  Chouteau  Brown,  Architect,  Boston        .        .    Architectural  Lettering         «>      ^5^^    ,<*'*# 
H.  V.  VON  HOLST,  Architect,  Chicago      .         .      Rendering  in  Wash  and  Cnlnr  O         C     * 


€?^W 


Rendering  in  Wash  and  Color, 
Water  Color  hints  for  Draftsman 
Prof.  W.  H.  James,  Mass.  Inst,  of  Technology     .        .     Working  Drawings 
Prop.  C.  L  Griffin,  formerly  Pa.  State  College  .     Machine  Design 

Wm.  Neubecker,  N.Y.  Trade  School    .     Sheet  Metal  Pattern  Drafting 
II  II  '"....     Tinsmithing 

"       .        .    Practical  Problems  in  Mensuration 


,+^%^ 


^^ 


c?-'   «>> 


American  School  of  Correspondence 

CHICAGO,  ILL.,  U.  S.  A. 


.^° 


■5^; 


^^    \Z 
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A  Handy  Thing  to  Have 


OUR.    nb:w 


GOOlULl.-l'RATT  COMl'ANY 


TOOLS 


G  P 


Pocket  Catalogue 

A    1.  I  T  T  L  1-:    \()  L  r  M  !•:    t  ii  a  t 
TELLS     C)  1' 

100 

New  Tools 


'W 


L 


\iinihrr   7 


GREENFIELD.  MASS.U.S.A. 


BESIDES     A     GREAT     MANY 
OLDER     ONES 


FREE 


For  the  asking.  You'll  wonder  how  you 
ever  got  along  -without  it  if  you  are  a 
machinist  or  a  worker  in  metal.  Describes 
tools  that  you  A^'on't  find  in  hardware  stores 


Handsomely  Illustrated,  and  with  full  details. 
If  you  want  the  most  complete  Catalogue, 
write  to-day,   asking  for   Catalogue  T. 


GOODELL-PRATT  COMPANY 

GREENFIELD,    MASS..    U.  S.  A. 
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By  moving  this  pointer  to  the 
division  on  the  color  frame  de- 
noting the  ink  desired,  the  cor- 
responding part  of  the  ribbon 
is  automatically  placed  in  posi- 
tion at  the  printing  point. 


Three  Smith  Premiers  in  One 

The   business  world   of  to-day  demands   three   kinds  of  typewriting  — 

That  which  is  permanent  for  record  purposes, 

That  from  which  letterpress  copies  can  be  made, 

That  in  which  certain  parts  are  brought  into 
prominence  by  the  use  of  a  special  color. 
The    New    Tri-Chrome    Smith    Premier    having    one    ribbon    combining    black 
record,  purple  copy  and  red  for  emphasis,  meets  all  three  of  these  demands. 
A  simple  movement  of  the  little  lever  on   the  color  frame  brings  the  desired 
kind  of  ribbon  into  play. 

This  new  Tri-Chrome  Ribbon  Machine  with  all  the  good  fundamental  features  of 
former  models,  gives  the  Smith  Premier  the  widest  possible  field  of  usefulness. 

THE  SMITH  PREMIER  TYPEWRITER  COMPANY 

SYRACUSE,  N.  Y. 
Branch  Stores  Everywhere 


MACKINTOSH'S  TOFFEE 

IS  AS  SAFE  TO  EAT  AS  BREAD  AND  BUTTER 


nl  J.H-- 


rh  t:. 


Iff  Ish"  lis  jiiii.  t.•l^l^ 


THIS   OLD    ENGLISH    CANDY 

.-rUM.isl.-.l  IM  V'Tk-hlrr,  Kiik-l.-iiul.  \^\,tv  II-  iiMiiunvf  l.i.- 
Ixrirn  mii.i.lv  jl.f  »  xrlil,  l^  witlioul  iloiibt,  tin-  piirot  hti.I 
iMWCcaitiiv  iitailr. 

Wlmlevprvou  luv.  whether  tinker. t«ll<>r.  Mildler. sail. ir. 
rU-h  man  or  i>...T  innn,  eat  MAlKlNTUSirs  TOKKK.K;  It 
«lll  iiiakF  you  feel  hitppv  nnil  do  ynii  |;oo<l. 

Sold  everywhere  i-aiuly  Is  sold,  or  you  can  semi  Ten 
(Vnt»  for  the  rettnlar  ten-.eiit  i>atkftire. 

JOHN   MACKINTOSH,  i..,'.  ■■".  "-  "'..i-n  -.r.n.  n.„ 


WHEN  YOU  ASK  for) 

THE   IMPROVED  / 

BOSTON 
GARTER 


REFUSE  ALL 

SUBSTITUTES  AND 

INSIST  ON  HAVING 

THE  GENUINE 


"^PS  The  Name  is 
stamped  on  every 
loop  — 


CUSHION 
3UTT0N 

CLASP 


LIES  FLAT  TO  THE  LEG— NEVER 
PS.  TEARS  NOR  UNFASTENS 

Sample  pair,  STk  .SOc,  Cotton  25c. 
ilaiitd  on  receipt  of  price. 

GEO.  FROST  CO..  Makers 
Boston   Uass.«  U.S.A. 


ALWAYS  EASY 


vose 


GORDON 

mrtkes* 


suspbnder:s 


I  want  f\  »"""'""'::';.l!:"^.":^'.\:r""""""' 


II     to       \<.« 

eviunlio 

the 

•ll.lrnrhb 

hnek  In  ni 

(ii'UlKi.N 

Kn»|MMide 

It  nioves 

your    bmU 

vllhuul     friv-    \ 

II    ,. 

My    ti»>UI>ON 

Siiii|wnders  w  im    ■  i 

not  InUl  ,.Ml  of     \\ 

hlm|>e.<lont>ll>lii<l 

your  Hhoulders. 

Neither  do    IX iK- 

DuN     Sn»iMMiders 

•  Irrlrh  out  i.rhha|« 

Mv   (iOKlHiN    Su 

lienderonre  the  oi  .■ 

■  loll.ir  kind,  hut  \o.i 

huv  them  lor 

50  CENTS 


When  wrllint; 
me  lor  li.M.kli  1 
or  suspeiHlir- 
please  nieiitl'ii 
Depnrtni.  M 
Key  act.  Tlia 
means  you  ri:o 
tblsniat;azlne. 


Gordon  Nanu 
facturing  Co. 


In  four  lenKll 

:i.;ui,  ;i7,40Uiohe» 


/^  1    will 

,    sell  to 

every 

nmnsomo 

/  «.  II  V    m  y 

/  Su'.peiulerK. 

It  niiiv  luko 

lolvert  iHlUK 

to  leiieh  you, 

hut     1    will 

4  p  e  n  (1     t  h  o 

iioney.     .My 

(lolIIMiN     Huh 

pinders  an'  the 

InipleMlaiideuHl- 

.  ■(  kinil  made. 

\our   denliT  should 

u|.|.|y   you.      If  ho 

III   lit  theiii  lie  can 

ma  I  hem. 

(Aii\  mon  wrlllntf  mo 
1)11  Jils  huslnesH  sta- 
tionery ean  wt  the 
■     "■     Suspcllders 

1.        I'MlllllMO 

I  tlniii.t  hen 


,1 


1    IT 


ills 


III  my  roll!  curd, 
whleli  you  will 
tret,  or  return 
suspen<lcrs. ) 
I  make  this  of- 
fer so  that  you 
ean  he  supplied 
If  your  dealer 
hasn't  them, 
lir  lloiiirr  BrHt 

NEW  ROCHELLE 
)      NEW  YORK 


MENNEN 

BORATED  TALCUM 

TOILET  /^^^  POWDER 


When  the   Snow  Flies 


and  bitinsT,  frosty  air  roughens  the  sl;m,  use  Mennen'<j^^  -it  keeps 
the  si  in  just  ri  'ht.  A  i.obilive  relief  for  ctanppcd  hailda, 
Channtrjnd  Jill  ekiu  troubles.     Mennens  face  on  every 

-  «iire  that  vou  pet  the  genuine.     For  sale  everywhere  or      H 
',  S5c.     Slmi.le  free.      T>y  Mennen  s  Violet  Talcum.     flL 

HARD  MENNEN  CO..  Newark.  N.  J.   j^ 


GERHARD 


PIANOS 


have   been   established   over    50    YEARS.     By   our 

system  of  payments  every  family  in  moderate  cir- 
cumstances can  own  a  VOSE  piano.    We  take  old 
instruments  in  ex  ,hang-e  and  deliver  the  new  piano 
in  your  home  free  of  expense.       Write  for  Catalogue  D  and  explanations. 

VOSE  Gl  sons  piano  CO..  160  Boylston  St.,  Boston.  Mass. 


